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New Besly Patternmakers’ Disc Grinder 
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VARIABLE PLANER SPEEDS 


13 CUTTING SPEEDS 
13 RETURN SPEEDS 











Fully described in 
new catalog 








**Planers’’, sent on ; 
Instantly controlled by simply 


request. 
sliding a thumb piece over an 
index scale. Over 140 combina- 
tions of cutting and return 
speeds. 

A planer of simple design— 
No overhead construction—No 
pulleys or belts—No clutches— 
No gear boxes — Absolutely 
nothing to yield—The motor is 


coupled to the driving shaft. 
48” Pond Reversing Motor Planer. 








CONVENIENCE—POWER—ACCURACY 


. THREE ESSENTIALS THAT ARE EMBODIED 
Wy) IN THE DESIGN OF THE 








POND RIGID 
TURRET LATHE 








Massively constructed and designed for the heaviest service, the Pond Rigid Turret Lathe is as 
accurate as the light pattern turret lathe and has the further advantage of automatic power contol. 
Ali movements of the turret are entirely automatic, thus doing away with all tiresome hand labor, 
which tends to decrease the productive capacity of the machine. 

The fine economy of the Pond Rigid, its many points of excellence in design and construction, 


are fully described in catalog ‘‘Pond Rigid Turret Lathe”’ sent on request. 


NILES-BEMENT-POND COMPANY 


111 Broadway, New York. 25 Victoria St., London, S. W. 


(For offices and agents see page 2) 
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Tools tor Westinghouse Turbines 


In the manufacture of steam turbines, 
the Westinghouse Machine Co., East 
Pittsburg, Penn., employs a great many 
special tools. I shall deseribe some of 
the most interesting ones used in mak- 
ing the stationary and rotating elements 
of a 3000-horsepower turbine. 

THE CYLINDER 

When the castings are received from 
the foundry, they are carefully explored 
to ascertain whether they are perfect, to 
see whether they are of the proper thick- 
ness, and whether all surfaces to be ma- 
chined have a sufficient amount of ma- 
terial to be removed. 

The cylinder is made in halves, parted 
horizontally. The halves are rough- 
planed all over, then finish-planed; the 
bolt and dowel holes are drilled, and with 
these cylinder halves clamped together, 
all surfaces to be bored are rough-bored. 

The cylinder is removed to the steam- 
ing plate where, after all the joints have 
been closed, it is put under steam pres- 
sure for about five hours, to equalize 
casting strain. All dimensions for bores 
and grooves are carefully laid out on the 
parting line of the lower half. 


By John Fredette* 








Interesting tools used in 
machining the cylinder and 
rotors for steam turbines. 








Ingenious methods de- 
vised to meet the special 
requirements of the work. 





Grooving, dovetailing and 
several types of grinders. 














tools and equipment, 


*Superintendent, 
Co., East Pitts- 


Westinghouse Machine 
burg, Penn. 


GROOVING THE CYLINDER 


The grooving of xvhe cylinders to re- 
ceive the blades that form the stationary 
element of the turbine requires many 
special grooving tools, and is done with 
great care. 

Fig. 1 is a top view, Fig. 2 is a perspec- 
tive view, and Fig. 3 is an enlarged view 
of the lower half of a 3000-horsepower 


turbine cyiinder, showing the method 
used in making the grooves. The groov- 
ing head A is clamped tight to the bar. 
The cutters B are bolted to holder C, 
which is free to move in the head radi- 
ally. This cutter holder C fits a longi- 
tudinal groove in the grooving head A. 

Within this groove are two 1'%-in. 
holes through to the bar. The centers of 
these holes are about 3 in. from the ends 
of the head. The cutter holder has two 
1'2-in. pins, which are a neat fit in these 
holes. The ends of these pins are cut at 
an angle to mate the taper of the wedge 
D, which slides under the pins and 
grooves in the bar and grooving head. 
The large end of this wedge is bolted to 
the traveling head E. This is operated by 
means of a screw laid in a longitudinal 
groove in the bar. To this screw and its 
gearing handle, F is connected. 

The stand G with adjustable stop H, 
against which handle F rests when the 
bar is rotating, gives the traveling head 
its longitudinal motion, and, of course, 
the same motion to the wedge. The 
wedge bearing against the grooving-tool- 
holder pins, thereby forces the grooving 
tool into the work. 
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Fic. 1. Top View oF TURBINE CYLINDER BEING GROOVED 











Fic. 2. PERSPECTIVE VIEW OF GROOVING OPERATION 








To groove the cylinder, the lower half 
of the cylinder, see Figs. 1 and 2, 
bolted to special supports, resting on cast- 
iron rails, having T-slots to receive the 


is 


bolts to securely clamp the cylinder. At 
the right of the halftone, Fig. 2 (but not 
shown), is a 72-in. lathe head which is 


used in driving the bar. 

The connection from the lathe head to 
the bar is made by an Oldham coupling 
which permits the bar to be located cen- 
trally by the bushings H. To steady the 
bar against end movement, two flanged 
collars / are used, one at each end of 
cylinder. 

The cutters are set opposite the layout 
of the groove, and the traveling head with 
feed wedge attached fed under the 
cutter-holder pins so that the teeth of the 
cutter will just barely touch the cylinder 
bore. The upper half of the cylinder is 
then put into place and the two halves 
are bolted together. This, of course, 
completely shuts in the cutting tools and 


is 


heads. 

To feed the cutter to the proper depth, 
the traveling head, with the wedge 
attached, is movéd toward the grooving 
head. As the wedge tapers ,4 in. per 
inch, it that to cut the grooves 
shown, which are 3g in. deep, the travel- 
ing head and wedge must travel 6 in. To 
measure this 6 in. of travel, which, of 
course, is done as before mentioned by 
the screw, a short half nut is 


follows 


means of 
clamped to the screw just outside of the 
flanged collar /, and near the left end of 
*the bar. 

The bar at this point has a scale with 
fine graduations. The upper part of the 
half nut has an adjustable pointer made 
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to coincide with the lines on this scale. 
When the pointer indicates on the scale 
that the nut has traveled the predeter- 
mined distance it is obvious that the cut- 
ter has been forced into the cylinder, and 
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THE DOVETAILING MACHINE 
After the turbine cylinders are grooved 
it is necessary to make dovetail-shaped 
pockets at each end of the grooves, in 
each cylinder half, to receive what are 








Fic. 3. THE 
that the grooves have been cut to the re- 
quired depth. 

The cutter shown cuts 13 grooves at 
one operation. For the other bores, other 
grooving heads and tcols must be used, 
according to the pitch, the size of the 
grooves and the diameter of the bore. 

The cutting speed is approximately 12 
ft. per minute, varying, of course, ac- 
cording to the degree of hardness of the 


castii.2. 


GROOVING 





HEAD IN DETAIL 


known as the blade start and stop pieces, 
which are firmly inserted at the end of 
each groove in each half of the turbine 
cylinder. 

In Fig. 4 is shown a view of the special 
miller used in this dovetailing opera- 
tion. The two ends of the grooves are 
dovetailed simultaneously by the cutters 
A. The bar B is laid and clamped in the 
half bushings ‘C, which locates the ma- 
chine central with the bore of the cylin- 




















THE SPECIAL MILLER FOR 
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der. The sliding heads D are operated 
by the handwheel E through the worm 
and wheel F, and right- and left-hand 
screw U. 

The machine is free to slide longitu- 
dinally on the bar and cylinder. This is 
done by means of the adjusting screw 
and handwheel H, fixed to a screw oper- 
ating in a nut in the main body of the 
machine. The bracket /, supporting the 
screw H, is clamped to the bar. 

This machine has a range to dovetail 
grooves in cylinder bores from 15 in. to 
60 in. and speeds to suit cutters from '4 
in. to 1’ in. diameter. 


THE SURFACE GRINDER 


After dovetailing the grooves referred 
to with machines shown in Fig. 4, the 
blades are put in the grooves and prop- 





THE SURFACE GRINDER 








erly secured. The start and stop pieces 
above mentioned are driven in place with 
their surfaces slightly projecting above 
the surface of the cylinder half. 

The special machine shown in Figs. 5 
and 6 is for the purpose of surfacing the 
start and stop pieces even with the cylin- 
der halves, so that when the cylinder 
halves 2re bolted together they form a 
steam-tight joint. 

Figs. 5 and 6 are views showing the 
surface grinder. The emery ring A, 8 in. 
in diameter and 4 in. wide, is held by a 
chuck bought for the purpose. The wheel 
is driven by a 2-horsepower motor, by 
means of spiral gears. The beam B is 6 
ft. long, and has a rack into which meshes 
a worm connected by the shaft to the 
handle C through which the longitudinal 
movement is obtained. 
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GRINDER 


ANOTHER VIEW OF 


A cross adjustment is obtained by the 
handle D. The wheel spindle has a verti- 
cal adjustment through the handwheel E 
and the pointer F over a dial, graduated 
so that adjustments of 0.001 in. can be 
made. The bent rod G is for the crane 
hook. 


THE CYLINDER BLADE GRINDER 


After the blades have been properly 
secured in the cylinder, the final opera- 
tion on these is made, that of grinding 
their ends true with the center of the 
cylinder. 

Fig. 7 is a general view of a grinder 
for this purpose. It consists of a slotted 
bar made so as to permit the use of the 
traveling head A, which is made to carry 
two emery wheels, one visible at B and 
the other on the opposite side of the bar, 
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THE CYLINDER-BLADE GRINDER AT 





WorK 








4 


exactly 180 degrees apart. As the grind- 
ing is done on one-half of the cylinder at 
a time, it will be noted that with these 
two wheels arranged to grind the same 
row of blades, one of the wheels is 
always doing effective work. 

The wheels are adjustable in and out 
within a short range, by means of the ad- 
justing screw C. There are several sets 
of arms made to hold wheel bearings for 
the variable dimensions to be ground. 

The emery wheel is driven by a belt D 
from a pulley feathered on the shaft E 
and this is driven by a belt on the pulley 
F, Fig. 8, from a 5-horsepower motor 
located on the floor. The longitudinal 
feed is operated by a trip (not shown) 
secured to the cylinder, which trips the 
star wheel G, Figs. 7 and 9, and through 
spiral gears which operate feed screw //. 
The bearing J for the shaft E is adjusta- 
ble longitudinally. This bearing, as well 
as the traveling head, is confined in place 
by the gibs J, extending the whole length 
of the bar. 

The bearing J is made in five pieces to 
permit of its being changed quickly from 
one side of the traveling head to the other 
side, without removing the gibs. This 
bearing is required to aid in supporting 
the shaft E against the whipping action 
which occurs whenever the grinding is 
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Fic. 9. DETAILS OF THE FEED 


main-shaft pulley F is on the shaft E 
extending through the bar, and runs 1800 
revolutions per minute. The belt on this 
pulley leads to the motor on the floor. 
Next to the pulley, and keyed to the 
shaft, is a pinion meshing into a spur 
gear L. This drives worm M, this in turn 
drives the bevel pinion, and so on to 
pinion N, this meshing into the internal 


gear which is bolted to the turbine cylin- 
der flange to prevent it from rotating. It 
also serves as one of the bearings for 
the bar. 

The carrier or bracket O, on which 
are mounted the gears, is keyed to the 
end of the bar. It can plainly be seen 
how the bar gets its rotation through this 
combination. 

















SPEED-VARIATION GEARING 
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done near the ends of the bar, the bear- 
ing being placed about the middle of the 
bar. 

The shaft E, before mentioned, 
ning at 1800 revolutions per minute and 
on which is feathered a pulley connected 
by belt to the emery-wheel spindle pul- 
ley D, gives the emery wheel a peri- 
pherial speed of about 6000 ft. per min- 
ute. While the emery wheel runs at this 
high rate the bar must rotate about four 
revolutions per minute, so as to present 
the grinding wheels to the work at a rate 
which will give time enough to properly 
grind each blade. 

Fig. 8 shows the gearing through which 
the obtained. The 


speed variation is 


run- 
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FURTHER DETAILS OF THE GRINDER 
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This combination of gearing, giving a 
reduction from 1800 revolutions per min- 
ute to 4 revolutions per minute, a ratio 
of 450 to 1, is the means whereby the 
proper speed for the emery wheel and the 
rotation of the bar is obtained. 
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plementary bracket and tumbling lever. 

The grinder consists of a 6-in. steel 
bar, 16 ft. long, supported on a bearing at 
the end of the bar. The bar passes 
through the main body of the machine, 
which is clamped to the cylinder half. 
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RIGHT- 


ANOTHER CYLINDER BLADE GRINDER 


Another cylinder blade grinder is 
shown in Figs. 10, 11 and 12. Although 
the exterior shown by the halftones and 
the line cut are slightly different, the 
gearing is essentially the same. Figs. 10 
and 11 show the handwheel in a different 
position and the tumbling-lever locking 
bar has a horizontal arrangement instead 
of a pull pin. Fig. 12 shows a longitudi- 
nal section through the worm wheel and 
the feed gearing, and the pitch circles of 
the feed gears together with their sup- 
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AND LEFT-HAND BAR FEED 





Two MACHINES AT WoRK ON 





MECHANISM USED 


move 
the 


The bar is free to rotate and to 
longitudinally as required to feed 
grinding wheels across the blades. 
The drive is obtained from a special 
shaft having two drums suitable to drive 
the pulleys A and B. The pulley A, 
through bevel gears, drives the worm 
shaft C, and this in turn rotates the bar 
through the wormwheel which has a 
feathered key sliding in the groove at D. 
In this groove is a extending 
through the whole length of the bar. This 
screw is secured at its outer end to pre- 


screw 





ROTOR 


ON! 


N GRINDING Cyl 


on 


vent its rotatione Through suitable gear- 
ing and the lever E and the screw above 
mentioned, a right- or left-hand feed can 
be obtained. The handwheel F serves the 
purpose of quickly shifting from one row 
of blades to another. 





BLADES 


NDER 


wheels G 


The 
shown. 


grinding are plainly 
They have bearings in adjustable 
moved in or out by the 
The two arms have a 
telescope by each 
the driver for the 


arms which are 
adjusting screw H. 
great range as they 
other. Pulley J is 
emery wheels. 

The belt-take-up pulley / is 
by the slotted segment K. Fig. 
the emery wheels in a position where one 
is just leaving and the other just starting 
to grind the blades, thus practically losing 
no time on account of grinding the cylin- 
der by halves. 

The wormwheel L is keyed to the 
sleeve M. Inside of this and 
secured to it by screws is a key or feather 
N. This is made in halves’ and 
parted longitudinally and itally. 


adjusted 


10 shows 


sleeve 


horizor 
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The screws that secure this feather to M 
also kgid the halves together. The object 
of splitting this feather is to form a bear- 
ing and retainer for the combination nut 
and pinion O. The hole beyond the pin- 
ion in the feather is made in. larger 
than the screw. The feather is a sliding 
fit in the groove D. 

The screw P, on which O fits, is pre- 
vented from rotating by the retainer Q, 
which is slotted to fit on the squared end 
of the screw and is fastened to the end 
of the bar. 

The driving gear R of the feed mechan- 
ism has a feather that fits the groove D, 
and thus obtains its motion. The opera- 
tion is as follows: 

The rotation of the bar is effected by 
the worm meshing into the wormwheel L. 
The gear FR derives its motion from its 
feather in the groove D. The gear R 
meshes into the pinion S. Fixed to this is 
the pinion 7, driving the gear U, which is 
free to move on the bearing V. When the 
combination spur and internal gear U is 
driven by the pinions it actuates the pin- 
ion and nut O, and with the tumbler lever 
in the position shown in the line cut, it 
will feed the bar and emery wheels from 
left to right. 

To obtain a feed from right to left the 
tumbler lever is set by the lower notch; 
the middle notch, of course, is the idle 
position of the feed, and is the position 
that allows the bar to be fed along 
quickly by hand by means of the bevel 
gears and handle F. 

In Figs. 10 and 11 this has been im- 
proved, having been replaced by the 
handwheel F with the shaft set at an 
angle and having a clutch which allows 
the handwheel to be disengaged when the 
power feed is in use. 

The machine is driven by a 2-horse- 
power motor located in the base of the 
machine, and gear-connected to the emery 
wheel, which is mounted on the carriage 
saddle. The longitudinal feed is obtained, 
as can plainly be seen, by the splined 
shaft passing through the apron and its 
gearing. The grinding wheel is 12 in. in 
diameter and 1 in. thick. 

Fig. 13 shows two machines at work on 
one rotor. The rotor receives its motion 
from a countershaft indicated by the belt 
on the right. On the shaft are miter 
gears leading to a worm shaft clamped 
to the rotor shaft. The speed at which 
the blades are presented to the grinding 
wheel is about 12 ft. per minute. 

Fig. 15 is a view of a special grinder 
used in grinding the ends of the blades, 
insuring their periphery being concentric 
with their shaft bearings. 


THE PLUNGER HYDRAULIC JACKS 
Fig. 14 shows a ‘jackused-in pressing 


on or pulling off the large rings which 
form part of the turbine rotating element. 
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PRESSING ON THE RINGS 
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Fig. 16 shows the jack connected for 
pressing on the rings. It will be noticed 
that the yoke A, or body of the jack, is 
secured by three stud bolts B. These 
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bolts are screwed into the large part of 
the spindle or shaft at C, thus securing 
the yoke from end movement. The 
plunger ring D bearing against the rotor 


for the application 
of the force through the hydraulic pump 
F. The power required is about 6000 
lb. per square inch. 


ring E is now ready 








How Bonus 


Do you remember, way back in your 
boyhood days, the cousin who was held 
up as a model by the fond grandmother ? 
How, every time grandma came to visit, 
your shortcomings and various deviations 
from the straight and narrow path 
brought forth invidious comparisons be- 
tween you and “Cousin Willie’? And 
how you and all the other degenerates 
of the family cordially hated the name 
“Cousin Willie” and planned to make it 
interesting for him when opportunity of- 
fered ? And again, how, when you really 
came to know “Cousin Willie” he wasn’t 
half as bad or as good as he had been 
painted, and that he objected to being 
held up as a model, fully as much as you 
resented the comparison ? 

Change the case so that the boy 
cousins become the railroads of the 
country, let grandma be represented by 
Harrington Emerson with the Santa Fé 
R.R. as a model Cousin Willie, and we 
have the case as presented to the country 
and to the Interstate Commerce Commis- 
sion about a year ago, with possibly one 
exception. Grandma rarely claimed all 
the credit for the model’s virtue. 

A visit to Topeka reveals the fact that 
the Santa Fé objects to being held up as 
a model, quite as much as Cousin Willie 
did; that it does not pretend to be half 
what was claimed for it by its self-ap- 
pointed publicity bureau, and that it is 
laboring under a cloud of unsolicited 
glory which is a handicap, and has put it in 
the limelight in many ways that are not 
pleasant. 


THE NEED OF TACT 


And while they are perfectly willing 
to give Mr. Emerson credit for all that 
he did in inaugurating a system, they do 
not attempt to show you the five million 
dollars saving which he has allowed his 
friends to claim for him, nor do they hesi- 
tate to point out that much tact has been 
required to overcome opposition and the 
distrust which was left in too many cases. 

It seems to be unfortunately true that 
the most essential factor in introducing 
any new plan, tact, is the one about which 
many efficiency experts seem to know the 
least. 

The Sante Fé R.R., as with most other 
large systems, is a combination of small 
roads, each having its own ideas as to the 
kind of locomotives to use, of the kind of 
repairs, the way to do them, etc., etc. 


Gathering 10,000 miles of railroads of | 


this kind under one head gives every op- 
portunity for effective organization, even 


Works on the Santa Fe—l 


By Fred H. Colvin 








The Santa Fe railroad 
has been used as a model 
by so many exponents of 
improved methods that it 
is well worth studying its 
application of standard 
time and bonus, 


While it falls far short of 
perfection and has many 
shortcomings, it deserves 
much more credit than the 
roads which sit back and de- 
clare that only lower wages 
or higher rates can increase 
earnings. 


None of the criticisms 
intended to be destructive. 
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though it offers difficulties which can only 
be surmounted by men of broad vision, 
practical experience and a knowledge of 
human nature. 

To the former vice-president, J. W. 
Kendrick, belongs the credit of endeavor- 
ing to improve the conditions of welding 
the system into a complete organization 
which should eliminate the expensive lost 
motion that inevitably comes from a ser- 
ies of disjointed units uncontrolled by a 
concrete plan. He it was who employed 
Mr. Emerson for the task, gave him al- 
most unlimited authority, and for three 
years stood sponsor for any and all 
changes of methods and of men which he 
suggested. 

It is difficult to imagine a greater op- 
portunity, especially in view of the fact 
that high-speed steel had not been intro- 
duced on this road and that several rail- 
roads were already alive to the possibili- 
ties of improvement and had introduced 
many modern devices which could be 
seen and followed. 

So much has been written by Mr. Em- 
erson and others of the method he intro- 
duced, including the “standard time” effi- 
ciency and bonus, that it is unnecessary 
to repeat much of it here, this being re- 
served for an outline of the plans and 
methods now being used, which, I am in- 
formed, differ materially in some _ re- 
spects. from those originally installed, as 





might be expected. “Standard time,” 
with the assumption that the average man 
is two-thirds efficient, still prevails, and 
the method of figuring bonus has been 
modified, but the idea has been extended 


in every line. 


COMMENTS Not INTENDED TO BE 
DESTRUCTIVE 


In commenting on the system in use 
on the Sante Fé, I wish it distinctly un- 
derstood that none of the criticism is in- 
tended to be destructive of either real 
shop efficiency or practical systems, but 
whatever seems to be necessary is made 
in the hope of pointing out what seem to 
be its weaknesses, in order that ways 
and means may be found for correcting 
them. 

There are comparatively few railroad 
shops which cannot be improved by 
adopting some of their methods and ideas. 
For while the statement that a million 
dollars a day could be saved by the rail- 
roads of this country may be rather ex- 
treme, this is no time for the railroads 
to pat themselves on the back as be- 
ing as near perfection as possible. Even 
their most thoroughly practical and con- 
servative men realize that improvement 
can be made in nearly every case. 

A number of railroads are attempting 
to satisfy the demand for improved meth- 
ods by employing young technical grad- 
uates with a smattering of economics and 
no practical experience. This is distinct- 
ly bad for they are men who can only 
scratch the surface and this method is 
not to be considered seriously by any- 
one. 

The Sante Fé R.R. deserves much credit 
for attempting so much, and if,*in their 
enthusiasm they have carried a system 
beyond its practical limit, they are to 
be commended more highly than those 
who sit back content to let well enough 
alone and go on blindly in the “good old 
way. 


ENLARGING ON THE EMERSON FOUNDATION 


After Mr. Emerson and the railroad had 
decided to part company, H. W. Jacobs, 
now assistant superintendent of motive 
power, was selected to take up the work, 
to smooth out the wrinkles which had 
been jammed into the feelings of some of 
the best men, and to work the system 
into a more logical whole. 

Being a mechanic himself and under- 
standing the machinist’s point of view 
from having been there, he was wel 
adapted for this work, and, being a man 
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versatile in ideas, he very naturally made 
many changes. But, from what I could 
gather in various ways, he succeeded in 
establishing greater confidence and har- 
mony, which of itself is quite an accom- 
plishment. And the man who now has 
direct charge of the work, Chief Bonus 
Inspector James F. Whiteford, seems well 
suited to secure coéperation by personal 
contact and fair treatment. 

One can but admire the ambitious un- 
dertaking and the nerve required in the 
introduction of any system to such limits, 
and its extension to every department of 
the railway business, which is’ perhaps 
fully as complicated as any other, nor 
must it be forgotten that it also involves 
the additional difficulty of being very 
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CURTAINS AND SHOX 


largely repair work of an uncertain na- 


ture. 


Give STANDARD TIME FOR 


EVERYTHING 


. . 
SCHEDULES 


Following the foundations laid by Mr. 
Emerson, H. W. Jacobs and his assistants 
have planned and carried out the most 
elaborate system of schedules which is 
in existence, so far as I am aware. 

“This involves a complete numbering 
system, which is designed to last for all 
time without alteration; an arrangement 
of schedules in logical sequence; a com- 
plete description of the work in each 
schedule, so written that it can mean only 
one thing, and a complete set of sketches 
showing, the construction of all parts for 
the instruction of time-keepers, foremen 
and workmen. In addition to this a sub- 
stantial makeup and satisfactory method 
of reproducing the schedule was devised, 
that the foreman could keep them 
always to hand.” 


so 





INTERIOR OF FOREMEN’S MEETING Room. 
MONTHLY 
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In volume 1 of “Standard Shop Effi- 
ciency Schedule,” which was written and 
published by Mr. Jacobs in 1910, he does 
not claim originality for the entire plan, 
but readily credits other railroads and 
other men, and particular credit is given 
to Harrington Emerson and Mr, Kendrick, 
the former vice-president, for the begin- 
ning which made the work which fol- 
lowed possible. 

Some idea of the elaborateness of this 
system may be obtained from the fact 
that the volume referred to, which is the 
first of 12 volumes of shop schedules, 
contains over 600 printed pages of a 6x9- 
in. volume and is only devoted to cylin- 
ders; frames and frame braces; valves 
and valve motions; guides and pistons, 





CHARTS ARE ARRANGED ON 
OF EACH GANG 


EFFICIENCY 


and an explanation of the efficiency plan, 
applied to a large railway system. 
When the nature of railway repair work 
is carefully considered, it will be read- 
ily seen that this is a much more diffi- 
cult proposition to standardize than man- 
ufacturing work. 


as 


THE EFFICIENCY PLAN AS USED 


The efficiency plan, as used on the 
Sante Fé R.R, is explained as follows in 
their own publication: 

“Bonus is the term applied to an 
amount paid to employees over and above 
their regular wages for special efforts, 
and is determined by the efficiency at 


which each individual has worked during ' 


the period provided for by schedules. 

“Standards of time, costs or perform- 
ances set by bonus schedules, which em- 
ployees may attain by special attention to 
their duties, and, when compared with 
the actual time, costs or performances, 
determine efficiency. 
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“Efficiency as herein used indicates the 
degree of perfection with which employ- 
ees perform the various duties to which 
they are assigned, as compared with the 
standard set by the bonus schedules. 

“At all efficiencies employees receive 
their regular hourly rate. At 66.7 per 
cent. efficiency the company acknowledges 
having obtained value received for the 
hourly wages paid, and the extra efforts 
involved in attaining an efficiency above 
this are considered as worthy of extra 
compensation, and bonus payments begin- 
ning at this point are increased with in- 
creasing efficiency. After reaching 100 
per cent. efficiency, or standard, the bonus 
percentage is increased 1 per cent. with 
each 1 per cent. increase in efficiency. 
Therefore, employees earnings are lim- 
ited only by their individual capacity for 
improving the performance of the duties 
to which they are assigned.” 


How It Works 


In other words, if the work is complet- 
ed in the standard time, that is, the time 
set by the bonus inspector, the workman 
receives a bonus amounting to 20 per 
cent. of his wages. If the job is com- 
pleted in less than standard time, he se- 
cures his hourly rate, plus 20 per cent., 
plus 1 per cent. for every per cent. in- 
crease in efficiency over the standard 
time. If his hourly rate was 30c. and his 
work was done in 10 per cent. less than 
the allowed time, he would receive his 
regular hourly rate for the time work, 
plus 20 per cent. for having attained to 
standard efficiency, and an additional 10 
per cent. for having performed the work 
in 10 per cent. less than standard time. 
This would give a 30c. man 30 + 6 + 3, 
or 39c. an hour for the time spent on the 
job. 

When an employee leaves the service 
and has unfinished work, he is credited 
with having worked at 66.7 per cent. effi- 
ciency on the unfinished job and is closed 
out in the time record. 

When two or more men work on a job, 
the standard time for the job is divided 
among the workmen in the same propor- 
tion that their individual actual bears to 
the total actual time, unless otherwise 
specified by the schedule. 

All schedules refer to man-hours, so 
that if a man can get along without a 
helper, it is to his advantage to do so, 
as it increases his efficiency to a marked 
degree. 


CHANGING FROM GROUP TO INDIVIDUAL 


It must be remembered that Mr. Emer- 
son attacked a virgin field, so far as 
systematic work was concerned, and he 
very wisely decided that in the beginning 
it was necessary to consider the work 
by groups instead of by individuals, al- 
though he advocates working for the pro- 
duction of the individual wherever pos- 
sible. 
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This has now been changed, so that 
the efficiency of the individual workman 
is considered in each case. It involves a 
close subdivision in keeping track of the 
work done on such a job as handling side 
rods or valve motion, but the results war- 
rant the extra work by stimulating the 
individual to do his best, and is along the 
right line, in most cases. 

EFFICIENCY 


AVERAGING Up By MONTHLY 


Instead of keeping each man’s effi- 
ciency by the day it is kept by the month, 
with the intention of averaging up on the 
lean and fat jobs, as séems bound to oc- 
cur. This is especially true in repair 
work, where conditions vary so greatly 
and depend on the service of the locomo- 
tive and the time which it has been out 
of the shop. 

Averaging the efficiency by the month 
also allows greater leeway in setting 
schedules, and may, or may not, be a 
good thing on that account. If this were 
straight manufacturing work, such a 
method would seem to allow altogether 
too much latitude on the part of the time- 
setting department, as each particular job 
should be considered on its own merit. 
In repair work, however, it may be one 
of the saving graces of such a system. 


MEN ALONG THE LINE WELL 


INFORMED 


KEEPING 


Every effort seems to be made to dis- 
seminate useful information concerning 
railway work to different division points. 
Reports of new methods, such as the use 
of oxyacetylene for welding and cutting, 
are sent out fully illustrated with photo- 
graphs and drawings, usually in a 
pseudo-perspective similar to cavalier. 
These contain many practical suggestions, 
show how work is done and its cost, all 
of which must be extremely helpful to 
those located at distant points. 

There is also a systematic attempt to 
standardize the names’ of locomotive 
parts and of all tools and machinery used 
in the shops. A very useful, loose-leaf 
book, containing the standard methods of 
forging, dressing, tempering and grinding 
high-speed steel; the standard threads 
and tapers used for various purposes; 
the taper of kevs and round taper fits, in- 
formation about abrasives; the assign- 
ment of standard reamers, showing 
where they are used; belts and supplies; 
standard firebox methods: standard jigs 
and other fixtures. 

The volume already issued contains 
463 pages and includes: Abrasive wheels 
and stands; automatic forming machin- 
ery; bench vises and stands; blacksmith 
hand tools, boiler-maker tools; erecting- 
shop devices; furnaces and portable 
forges; general hand tools: jigs, tem- 
plets and gages; machine tools and hold- 
ers: power appliances; reamers:; shear 
blades; shop wagons; special finishing 
tools; special machines and cutters: spe- 
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cial machine devices; stocks and dies, 
and taps. 

This makes a book of standard shop 
practice as far as it goes, as it shows 


“the standard tools which can be secured 


from Topeka, the methods and sugges- 
tions should be of service in all shops 
along the line. This is being added to 
from time to time and seems to be a very 
desirable feature, which might be used 
to advantage in many cases. 


A Time SCHEDULE FOR NEARLY ALL WorK 


Standard time has been adopted for 
nearly everything on the road, from the 
rebuilding of a locomotive to the writing 
of the report of it to the division for 
which it is intended. Never was a sys- 
tem given a more complete tryout. Stand- 


James 


low the same schedules as the most 
northern shop, which does not seem to 
be just as it should, and will be re- 
ferred to later. 

The remainder of this article is by 
F. Whiteford, the bonus super- 
visor already referred to and will give 
further insight into their methods: 


MEASURING EFFICIENCY 

An organization is a system of man- 
agement whereby all members, both indi- 
vidually and collectively, direct their sev- 
eral efforts toward the accomplishment of 
a certain result. Its effectiveness is de- 
pendent upon the ability of each indi- 
vidual to execute his particular task, 
since deficiency of any member affects 
the general performance. 


“TOPEKA SHOP. 
COAGH DEPARTMEN'T. 
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RECORD BOARD OF THEI 


CoACH DEPARTMENT FOR VARIOUS 


GANGS 


ard time allowances are made or are be- 
ing made for about every operation which 
goes to make up the day’s work in the 
mechanical department of a railroad. 
Stenographers and draftsmen have time 
allowances based on area or acreage of 
work done, and a bonus is paid for im- 
provements over the schedule. 

Some idea of the elaborateness of these 
schedules can be obtained from the few 
reproductions which are made from 
among those issued by the company to 
the master mechanics and foremen at dif- 
ferent points. 

These schedules are made up from 
time study of the various operations by 
inspectors and others, and are made to 
apply to all shops and roundhouses along 
the line. In other words, the smallest 
roundhouse uses the same schedule as 
the big shop at Topeka. Needles, with 
a temperature which crawls out of the 
top of the thermometer at times, fol- 


Every shop manager realizes the ne- 
cessity of maintaining an even balance in 
the distribution of men and work, and 
also the difficulty in securing accurate 
measurement of conditions in each indi- 
vidual gang or department. Detailed 
knowledge is necessary covering the rela- 
tive ability of each workman, or group 
of workmen, in order to improve the gen- 
eral efficiency of the organization, and 
such information to be of value must be 
secured independent of the personal ele- 
ment. 

At the general repair shop of the Santa 
Fé Ry. at Topeka, this information is 
prepared in a very concise manner, per- 
mitting a comprehensive survey of con- 
ditions to be made without difficulty or 
confusion. 


STANDARD TIME ALLOWANCE 


The differential wage system in effect 


provides a standard time allowance in’ 








10 


hours, for the various operations cover- 
ing the work performed, and a detailed 
record is kept of the work of all work- 
men, together with the actual time taken 
to perform the operation. At the end of 
each month, the efficiency of each work- 
man is determined by comparing the total 
hours worked during the month with the 
total standard hours for all work per- 
formed, the workman receiving remunera- 
tion in addition to his regular wages ac- 
cording to his average efficiency for the 
month. 

The relation the total hours worked by 
all men in any one gang bear to the 
total standard hours allowed for all 
operations performed by these men, de- 
termines the efficiency of the gang. In 
this manner the efficiencies are de- 
termined of all gangs, departments and 
for the entire shop. 





Py iy 
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standard, or 100 per cent., in all cases be- 
ing based according to the skill of the 
average workman. 

Under such circumstances, the foreman 
in the immediate charge of a gang of 
40 and 50 men, can determine only in a 
general way, the relative capabilities of 
his men. ‘With a report furnished as is 
above outlined, he has the exact measure- 
ment without any personal record, and 
indicates the particular individuals whose 
efforts require special attentior. 

In this shop the efficiency of the fore- 
man is the average efficiency of all the 
men under his supervision, and a state- 
ment showing the monthly efficiency of 
all foremen in any one department, as 
compared with previous months, is fur- 
nished the heads of departments. A de- 
crease in the efficiency of any gang is 
readily ascertained, and prompt investi- 


‘i Giyirs., 
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especially valuable, and as a result of 
these discussions, the foreman oftentimes 
discovers a workman who may be highly 
efficient on a class of work other than 
that on which he is employed. A change 
in the assignment of work in these cases 
produces satisfactory results, and the 
efficiency chart gives evidence of the 
change in the following month. 

This report is particularly beneficial in 
determining the distribution of work 
when new men are employed, as the fore- 
man, by close study of the efficiencies, 
can place his men advantageously within 
a short time. 


EFFICIENCY RECORD BOARDS 

To further stimulate interest of the in- 
dividual foremen to greater activity, effici- 
ency boards are mounted in-a conspicu- 
ous place in each department. These 
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As soon after the close of the month 
as possible, statements showing the fol- 
lowing information, by gangs, is fur- 
r.ished the heads of departments and 
other supervising officials: 

Name of workman, 

Total actual hours worked, 

Total standard hours allowed, 

Efficiency percentage, 

Bonus earnings, 

Average efficiency of gang or depart- 
ment. 


INDIVIDUAL PERFORMANCE AND EFFICI- 


ENCY OF FOREMEN 


Analysis of the ability of individuals 
working under the same conditions re- 
veals a variation in performance from 50 
per cent. to 150 per cent. efficiency, the 


gation on the part of the supervising 
officials can forestall a repetition, which 
would interfere with the output. 

The efficiency record of each gang and 
department is shown graphically on 
charts in the foremen’s meeting room, 
space being provided for a continuous 
record of twenty-four months, affording 
ready comparison with past performance. 
The percentage of work covered by 
schedule in each gang is similarly illus- 
trated. 

The shop superintendent holds regular 
meetings with the various foremen, and 
the efficiency of each gang is discussed, 
as are also ways and means of improving 
the performance. 

At these meetings the efficiency record 
of the individual workmen is found 


boards show the name of each gang in 
the department; the efficiency for the 
month, the efficiency for the previous 
month, and the average efficiency for the 
previous twelve months. 

Comparisons can be readily made of 
the efficiency of different gangs for the 
same periods, or for the same gangs for 
different periods, and posting the infor- 
mation in this manner, serves as a power- 
ful tonic in improving performance. 

Foremen receive additional remunera- 
tion in a manner similar to the workmen, 
when the average efficiency of their gang 
is over 67 per cent. 


How 


In the shop superintendent’s office there 
is a chart showing the efficiency line for 
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the locomotive, coach and freight-car de- 
partments for a two-year period, keep- 
ing him constantly in touch with the gen- 
eral performance. When the efficiency 
line of any one of the departments shows a 
downward tendency, reference to the 
gang charts or reports indicate the par- 
ticular gang in need of attention, and 
further reference to the individual record 
locates the workmen whose performance 
is responsible for the change. 
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This system, which provides such inti- 
macy of details throughout the entire 
organization, an unbiased measurement 
of the efforts of each individual foreman 
and workman, is so interwoven with the 
routine duties of time-keepers and clerks, 
as to require but little additional ex 
pense. 

Intensive production is the direct re- 
sult of intensive supervision, and while 


this may take the form of differential re-' 


11 


muneration to the workman for increased 
diligence, the duties of the foreman are 
increased rather than diminished. No 
railroad-shop system, however elaborate 
can be successful without efficient super 
vision, and the of furnishing 
the foremen and superintendent with all 
information possible for his assistance, 
must not be overlooked or underesti- 
mated if the best possible results are to 
be attained. 


necessity 








Proportions 


Computing dimensions and angles for 
miter and bevel gears is a tedious oper- 
ation. To shorten and simplify these 
calculations, ihe accompanying tables of 
dimensions and angles of miter and bevel 
gears have been prepared.+ They apply 
directly to gears of one diametrai pitch, 
whose shafts are at right angles, and 
whose tooth parts conform to Brown & 
Sharpe’s standard. 

These tables were computed some 16 
years ago and have been in constant use 
since. Before being prepared for publi- 
cation, they were carefully checked over 
and each quantity has been calculated 
and checked at least three times, In some 
cases the cosine of the angle has been 
carried through the sixth decimal place 
to determine the angle itself to the near- 
est minute of arc. The face and cutting 
angles have also been carried out to the 
same decimal point, so that the error in 
these angles does not exceed one-half 
minute of arc. 


From these tables can be obtained the 
proportions of practically all bevel gears, 
whose shafts are at right angles whether 
the addendum is standard or not. As 
stated above, the given dimensions are 
for gears of 1 diametral pitch. For gears 
of any other pitch, divide the outside 
diameter, apex distance, and geometrical 
pitch-circle radius by the given diametral 
pitch, in order to obtain the dimensions 
desired. The angles, geometrical number 
of teeth in the gear, ratio of gears, de- 
crement of geometrical pitch-circle ra- 
dius, of pitch-circle radius, of addendum, 
and of tooth thickness for each inch of 
gear face are constant, irrespective of 
pitch; except where the addendum and 
tooth thickness are not standard, in which 
case the addendum, tooth thickness and 
face and cutting angles are affected. The 
cutting angle given is for a uniform 
clearance. 


METHOD OF CALCULATING THE 
PROPORTIONS 


The method of calculating the dimen- 
sions and angles is best illustrated by 
means of an example. For this purpose 

‘Two pages of these tables are in this 


he rest will be printed in suc- 
issues.—Editor 


issue 


ceeding 


of Miter and 


By G. W. and §. Lillian Klages 








The first of a series of 
tables giving proportions of 
bevel and miter gears, 
whereby all the angles and 
dimensions of such gears 
can be easily determined. 


! In all, nearly 13,500 
quantities are listed in the 
complete set of tables. 


A number of illustrative 
examples show how they 
are used. 
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let us assume a pair of bevel gears of 12 
and 64 teeth, respectively, one diametral 
pitch, 4-in. face, 1-in. backing on the 
pinion and 3-in. backing on the gear. We 
will first find the center angle. All of the 
dimensions are in inches. 


To FIND THE CENTER ANGLE 


Divide the number of teeth in the gear 
by the number of teeth in the pinion. 
The quotient is the tangent of the center 
angle of the gear. The complement of this 
center angle is the center angle of the 
pinion. 


12)64 
5.3333=tangent of center angle of gear. 
The corresponding angle is 79° 23’. 


90° 00’ 
79° 23’ 
10° 37’ =center angle of the pinion. 
Nore.—The center angle is also the angle of 
edge of the same gear. 


To Finp THE OurTsipe DIAMETER 


Multiply the cosine of the center angle 
by twice the addendum and add the pitch 
diameter. 


Pinion 
Cosine of 10 37° = 0). 9R2ES 
” 
1.96576=—diameter  incre- 


ment 


=oOutside diameter 


Bevel Gears’ 


(ear 


Cosine of 79° 23 0 


0 36848 diameter iWcree 
ment 

H4 

outside diam- 

eter 


Hi SOs 


To FIND THE Apex DISTANCE 

Multiply the secant of the center angle 
of the pinion by one-half the pitch di- 
ameter of the gear. 


1 01742 =—secant of center angle of pinion 
32=one-half pitch diameter of gear 


$2557 apex distance 


To FIND THE FACE AND CUTTING ANGLES 


Divide the addendum by the apex dis- 
tance and the quotient is the tangent of 
the addendum angle. Subtract this angle 
from the center angle of the pinion to ob- 
tain the cutting angle of the pinion and 
the face angle of the gear. Subtract the 
same addendum angle from the center 
angle of the gear to obtain the cutting 
angle of the gear and the face angle of 
the pinion. 

Apex distance Addendum 


32 1.00000(0 .03072=—tangent of the 
dendum angle. The corresponding angle is 1 


ad- 
46’. 


Oe 


10° 37’ 
1° 46° 


center angle of pinion 
addendum angle 
8° 51’=cutting angle of pinion and face angle of 
gear 
center angle of gear 
-addendum angle 


79° 23° 


1° 46° 


cutting angle of gear and face angle of 
pinion 


77° 37’ 


The cutting angles calculated in the 
above manner will give a uniform clear- 
ance for the entire length of the tooth. 
This is best when cutting with a rotary 
cutter. If the gear is to be planed upon 
a bevel-gear planer or generator, this 
angle need not be given, for the machine 
will p.oduce the clearance angle for 
which it was designed, provided the tools 
are properly set. 

If, however, it is desired to have the 
clearance taper to nothing at the apex of 
the gears (the point where the shaft cen- 
ters meet), the following method can be 
used: Divide the depth of the space 
below the pitch line by the apex distance, 
and the quotient will be the tangent of 
the angle between the pitch line and the 
bottom of the tooth space. Subtract this 
angle from the center angles of the gears 
to obtain the cutting angles. The face 








12 
angle, however, should be calculated as 
before. 


To FIND THE GEOMETRICAL PITCH CIRCLE 
RADIUS, AND GEOMETRICAL NUMBER 
OF TEETH 


Multiply the secant of the center angle 
of the pinion by one-half its pitch diam- 
eter. This will give the geometrical 
pitch-circle radius at the large end of the 
teeth of the pinion. 

Multiply the secant of the center angle 
of the gear by one-half its pitch diameter 
to obtain its geometrical pitch circle 
radius at the large end of the teeth. 

Multiply each of these products by 2 
to obtain the geometrical number of teeth, 
respectively. 


1.01742 =secant of 10° 37’ 
6=one-half pitch diameter of the pinion 


6.105 geometrical pitch-circle radius of the 
pinion 
12.210 geometrical number of teeth in the 


pinion 


5.42770 =secant of 79° 23’ 
32=<one-half the pitch diameter of the 


gear 
173.69 geometrical pitch radius of the gear 
”» 
347.38 geometrical number of teeth in the 
gear 


To FIND THE GEOMETRICAL PITCH CIRCLE 
Rapius AT SMALL END OF THE TOOTH 


Divide the number of teeth in each 
gear by that of its mate. The quotient 
is the ratio of one gear to the other, and 
is also the constant factor by the use of 
which the geometrical pitch-circle radius 
at the small end of the tooth is obtained. 
To use this constant, multiply it by the 
length of the face of the gear and sub- 
tract the resulting product from the geo- 
metrical pitch circle radius of the large 
end of the tooth. The difference is the 
geometrical pitch-circle radius at the 
small end of the tooth. Note—One of 
these constants was calculated in finding 
the center angles of the gears and is 
5.3333, and equals the ratio of the gear 
to the pinion. 


Pinion 
64)12.0(0.1875= ratio of pinion to gear 
0.1875=decrement of the geometrical pitch- 
circle radius 
t{=length of face in inches 
0. 7500 —decrement for four inches of face 
6.105 geometrical pitch-circle radius 
0.750 
55 geometrical pitch-circle radius at 
the small end of the tooth 
(ear 
333 =decrement of the geometrical pitch 
circle radius 
1=length of face in inches 
21.3332 =decrement for four inches of face 
73.69 geometrical pitch-circle radius 
21.33 
l 36 geometrical pitch-circle radius at 


the small end of the tooth 


To FIND THE PITCH CIRCLE RADIUS AT 
SMALL END OF TOOTH 
Multiply the sine of the center angle 
by the length of face of the gear and sub- 
tract this product from the pitch-circle 
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radius at the large end. Multiply the dif- 
ference by 2 to obtain the pitch diame- 
ter at the small end of the tooth. 


Pinion 
0.1842 =sine 10° 37’ 
t=length of face 


0.7368 = decrement for four inches of face 

6.0000 = pitch-circle radius at large end of 
tooth 

0.7368 

5.263 =pitch-circle radius at small end of 
tooth 

Gear 
0.9829 =sine of 79° 23’ 
4=length of face in inches 
3.9316=decrement for four inches of face 


32.0000 = pitch-circle radius 
3.9316 


pitch-circle radius at small end of 
tooth 


28 OBS 


The pitch circle diameter is, of course, 
found by multiplying these quantities by 
two. 


Te FIND HEIGHT OF ADDENDUM AT SMALL 
END OF TOOTH 


Divide the addendum at the large end 
of the tooth by the apex distance to ob- 
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tain the decrease in height of the adden- 
dum for each 1 in. of gear face. Multi- 
ply this quotient by the length of the 
face of the gear and subtract the result- 
ing product from the addendum at the 
large end of the tooth. The difference is 
the height of the addendum at the small 
end. 

Referring to a preceding paragraph, 
when finding the face and cutting angles 
this decrease was found to be 0.03072 
in. per 1 in. of face. 


0 03072 inch =addendum decrement 
1 
 1228S8=addendum decrease in four inches of 
face 
1 0000 addendum height at large end of tooth 
0.123 


0 S77 addendum height at small end of tooth 
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To FIND THICKNESS OF TOOTH AT SMALL 
END 


Divide the thickness of the tooth at the 
large end by the apex distance to obtain 
the decrease in tooth thickness for each 
1 in. of gear face. Multiply the resulting 
quotient by the length of the gear face 
and subtract the product thus found from 
the thickness of the tooth at the large 
end. The difference is the thickness of 
tooth at the small end. 

Apex distance. Thickness of tooth 
32.557)1-5708(0.04825=tooth thickness dec- 
rement for each inch of face. 


0.04825 
4 


0.19300 = tooth thickness decrease for four inches 
of face 


1.5708 tooth thickness at large end 
0.1930 
1.3778 thickness of tooth at small end 


To FIND DISTANCE FROM PLANE OF PITCH 
CIRCLE TO POINT OF TEETH 


This distance is important, for it gives 
the length from the rear hub face of the 
gear to the point of the tooth when the 
gear hub rests upon a fixed bearing and 
the teeth are properly in mesh. To find 
this distance, multiply the sine of the 
center angle by the addendum and add 
the backing. Note—The decrease in the 
pitch circle radius is the sine of the cen- 
ter angle. 

Pinion 


0.1842 =sine of 10° 37’ wi 
1=addendum height in inches 


(). 1842=distance from the plane of the pitch 
circle to the point of the teeth 

l = backing 

1.1842=distance from face of hub to point of 
teeth 

(,ear 
0. 9829 =sine of 79° 23’ 
1 =addendum height in inches 


0. 9829=distance from the plane of the pitch 
circle to the point of the teeth 
3 = backing 


3.9829= distance from face of hub to point 
’ of teeth 

The above methods of making calcula- 
tions have been chosen because of their 
simplicity. In the ordinary work of de- 
Signing miter and bevel gears, it is not 
necessary to perform all of these compu- 
tations, but they have been given in full 
because of their value as illustrations. 

For shop purposes, all of the data 
necessary to machine bevel gears can be 
assembled on a form, as shown by Fig. 1. 
This form is best placed on the gear 
drawing. The dimensions on the drawing 
itself will show the general proportions, 
bore limits, etc. An accompanying note 
should state how the gear is to be cut, 
whether with a rotary cutter or planed 
under the heading “cut with.” 


EXAMPLE SHOWING USE OF TABLES 


To show the use of the tables, let us 
assume a bevel pinion having 15 teeth, 
4 diametral pitch, 1'4-in. face, 1-in. back- 
ing, mating with a bevel gear having 32 
teeth, 4 pitch, 1'4-in. face, 1%-in. back- 
ing, and find all of the dimensions and 


i 


ami, 
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PROPORTIONS OF GEARS TO MATE WITH GEAR OF PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
12 TEETH 13 TEETH Continued 
/ e 3 Decrements for Each ~ e 3 Decrements for Each 
$ es) 1 @ l-inch Length of Gear S —_ % l-inch Length of Gear 
ra) a @e = ace oO Oo =a So = Face of 
bo O °¢ Sv & @ bo ~ 2 - ow 
_ 7 See E225 § y 7 Sure. 2% 
pe} oO ~~ Ca Sw. o » 77) ~ e a ~ =e. of ” 
3 - € ons 3563 Sz ¥ 3 < 1} oe SOR S28 % 
= g S$ eg &3Szr0 Lae E = g So @ Bgl zso Lae . 
¢ a S <8 %® apa SuUS-a o “~ S = & = MW =F eEsSwM Sasa « os 
=o 2 ¢ PR 2 § 83a stidsea, & ; 2 $ #2 2 § Sam 8tedses, « 
£ A 2 <3 oe - TM « Eegsse #3 3 = ¢ & =z <6 2 S Mo tetos. #3 3 rat 
$ 6g A se << F & BB Blas VS y os A s2 < ¢€ & BPR Flees Ys 
e » Sm » 5S E€E SESOEE cS S F - F ~» Se « 8S € SEBROKGE nS E F 
5 4 & es = 5s gs eg £90 3% 2 : = & es Z = 2 =» @ £90 3% 2 : 
D = Vet re] 3 2 2 oS 2 - ~~ o ~ z — ta Ss 3 2 2 ao 4 ~~ - 
~) < O _ UO O° oO mo a < e a Oo < UO _ ~ C « |- Ade a < -- 
Ins. Ins. Ins. Ins. Ins. Ins. Ins. Ins. Ins. Ins Ins Ins. Ins. Ins. 
12 13.414 8.485 45°00’ 38°17’ 38°17’ 8.485 16.97 1.0000 .7071 .1179 .1851 37 14.887 19.609 1922 6743 1627 6890 13.78 .3514 .3316 .0510 .O801 
13. 13.469 8.847 4243 4050 3616 8.166 16.33 .9231 .6784 .1130 .1775 38 14.892 20.081 1853 6816 1602 6870 13.74 .3421 .3236 .0498 0782 
14 13.519 9.219 4036 4313 3425 7.902 15.80 .8571 .6508 .1085 .1704 39 14.897 20.555 18 26 6847 1539 6.852 13.70 3333 .3162 .0486 .0764 
15 13.562 9.606 3840 4523 3243 7.684 15.37 .8000 .6248 .1041 .1635 40 14.902 21.029 1800 6917 1517 6.834 13.67 .3250 .3090 .0475 .0747 
16 13.600 10.000 3652 4725 3109 7.500 15.00 .7500 .6000 .1000 .1571 41 14.906 21.507 1736 6944 1456 6.819 13.64 .3171 .3024 .0465 .0730 
17 13.634 10.404 3513 4918 2044 7.344 14.69 .7059 .5767 .0961 .1510 42 14.911 21.983 1712 7012 1436 6.804 13.61 .3095 .2057 .0455 .0715 
18 13.664 10.816 3341 5102 2824 7.210 14.42 .6667 .5546 .0925 .1452 43 14.914 22.460 1649 7038 1416 6.790 13.58 .3023 2893 .0445 .0699 
19 13.691 11.237 3217 5238 2712 7.097 14.19 .6316 .5341 .0890 .1398 44 14.918 22.941 1628 7102 1358 6.778 13.56 .2955 .2835 .0436 .0685 
20 13.715 11.662 3058 5408 2604 6.997 13.99 .6000 .5145 .0857 .1347 45 14.921 23.420. 1607 7126 1340 6.766 13.53 .2889 .2776 .0427 .0671 
21 13.736 12.0904 2945 5531 2501 6.911 13.82 .5741 .4962 .0827 .1299 46 14.925 23.901 1547 7149 1323 6.755 13.51 .2826 .2720 .0418 .0657 
22 13.756 12.531 2837 5649 2403 6.835 13.67 .5455 .4789 .0798 .1253 47 14.928 24.383 1528 7211 1307 6.744 13.49 .2766 .2667 .0410 .0644 
23 13.773 12.971 2733 5802 2308 6.767 13.53 .5217 .4625 .0771 .1211 48 14.930 24.864 1509 7233 1251 6.734 13.47 .2708 .2613 .0402 .0632 
24 13.789 13.417 2634 5910 2218 6.708 13.42 .5000 .4472 .0745 .1171 49 14.933 25.348 1452 7252 1236 6.725 13.45 .2653 .2566 .0394 .0620 
25 13.803 13.864 2538 6014 2130 6.655 13.31 .4800 .4326 .0721 .1133 50 14.936 25.830 1434 7313 1221 6.716 13.43 .2600 .2515 .0387 .0608 
26 13.816 14.319 2447 6113 2047 6.609 13.22 .4615 .4192 .0698 .1097 52 14.940 26.780 1402 7350 1154 6.700 13.40 .2500 .2425 .0373 .0586 
27 13.828 14.774 2358 6210 2006 6.566 13.13 .4444 .4062 .0677 .1063 | 54 14.944 27.771 1332 7424 1128 6.686 13.37 .2407 .2340 .0360 .0566 
28 13.838 15.232 2312 6303 1927 6.528 13.06 .4286 .3939 .0656 .1031 56 14.948 28.744 13 04 7456 1104 6.673 13.35 .2321 .2261 .0348 .0547 
29 13.848 15.693 2229 6352 1850 6494 12.99 .4138 .3824 .0637 .1001 58 14.952 29.719 1238 7526 1042 6.661 13.32 .2241 .2187 .0337 .0529 
30 13.857 16.155 2148 6439 1815 6.462 12.92 .4000 .3714 .0619 .0972 60 14.955 30.700 1214 7554 1022 6.652 13.30 .2167 .2119 .0326 .0512 
31 13.865 16.621 2110 6523 17 43° 6.434 12.87 .3870 .3611 .0602 .0945 32 14.958 31.673 1150 7621 1001 6.641 13.28 .2097 .2051 .0316 .0496 


3750 .3510 .0585 .0919 64 14.960 32.654 11 29 7646 944 6.633 13.27 .2031 .1991 .0306 .0481 











32 13.873 17.087 2033 6606 1712 6408 12.82 
33 13.880 17.557 1959 6645 1643 6.384 12.77 .3637 .3417 .0570 .0895 65 14.961 33.144 1119 7657 935 6.629 13.26 .2000 .1962 .0302 .0474 
34 13.886 18.027 1926 6723 1615 6.362 12.72 .3529 .3327 .0555 .0871 66 14.962 33.635 1109 7709 927 6.625 13.25 .1970 .1934 .0297 .0467 
35 13.892 18.501 1856 6758 1550 6.343 12.69 .3429 .3245 .0540 .0849 68 14.964 34.615 1049 7732 910 6.618 13.24 .1911 .1877 .0289 0454 
36 13.897 18.974 1826 6833 1525 6.325 12.65 .3333 .3162 .0527 .0828 70 14.966 35.598 1031 7752 854 6.611 13.22 .1857 .1825 .0281 .0441 
37 13.902 19.448 1758 6905 1501 6.307 12.61 .3243 .3085 .0514 .0808 72 14.968 36.582 1014 7812 841 6.605 13.21 .1806 .1777 .0273 .0429 
38 13.907 19.926 1732 6936 1440 6.293 12.59 .3158 .3013 .0502 .0788 74 14.970 37.567 958 7830 826 6.600 13.20 .1757 .1731 .0266 .0418 
39 13.912 20.402 1706 7006 1418 6.277 12.55 .3077 .2940 .0490 .0770 76 14.971 38.551 942 7849 813 6.594 13.19 .1711 .1685 .0259 .0407 
40 13.916 20.881 1642 7033 1357 6.264 12.53 .3000 .2874 .0479 .0752 78 14.973 39.538 928 7905 801 6.590 13.18 .1667 .1645 .0253 .0397 
41 13.919 21.360 1619 7100 1338 6.252 12.50 .2927 .2809 .0468 .0735 80 14.974 40.525 914 7921 749 6.585 13.17 .1625 .1605 .0247 .0388 
42 13.923 21.841 1557 7126 1320 6.240 12.48 .2857 .2748 .0458 .0719 82 14.975 41.513 901 7936 738 6.581 13.16 .1585 .1567 .0241 .0378 
43 13.926 1536 7150 1302 6.229 12.46 .2791 .2689 .0448 .0704 84 14.976 42.500 848 7951 727 6.577 13.15 .1548 .1530 .0235 .0370 
44 13.930 1515 7214 1244 6.219 12.44 .2722 .2630 .0438 .0689 91 14.980 45.962 808 8037 653 6.566 13.13 .1429 .1415 .0218 .0342 
45 13.932 1456 7236 1228 6.210 1242 .2667 .2577 .0429 .0675 
3.93% 37 7258 1212 6.20 2.40 .26 .2524 .0421 .066 
- on Seen ne ae aS ae PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
47 13.938 1419 7319 1157 6.192 12.38 .2553 .2473 .0412 .0648 14 TEETH 
48 13.940 1402 7339 1143 6.185 12.37 .2500 .2425 .0404 .0635 
49 13.943 13 46 7358 1130 6.177 12.35 .2449 .2380 .0396 .0623 12 15.302 9.219 49°24’ 34°25’ 43°13'10.756 21.51 1.1667 .7593 .1085 .1704 
50 13.945 13 30 7416 1116 6.170 12.34 .2400 .2334 .0389 .0611 13 15.361 9.553 4707 3654 4108 10.286 20.57 1.0769 .7327 .1047 .1644 
2 13.949 13 00 7451 1051 6.158 12.32 .2308 .2250 .0375 .0589 14 15.414 9.899 4500 3914 3914 9.899 19.80 1.0000 .7071 .1010 .1587 
15 15.462 10.260 4302 4124 3728 9.576 19.15 .9333 .6824 .0975 .1531 
54 13.952 27.659 1232 7524 1028 6.146 12.29 .2222 .2170 .0361 .0568 16 15.505 10.630 4111 4327 3549 9.301 18.60 .8750 .6585 .0041 .1478 
56 13.956 28.636 1206 7554 1006 6.136 12.27 .2143 .2096 .0349 .0548 
58 13.959 29.614 1141 7623 945 6.127 12.25 .2069 .2026 .0338 .0530 17 15.554 11.010 3928 4521 3417 9.067 18.13 .8235 .6356 0908 .1427 
60 13.961 30.595 1119 7649 927 6.119 12.24 .2000 .1962 .0327 .0513 18 15.579 11.400 3752 4707 3251 8867 17.73 .7778 .6138 .0877 1378 
62 13.964 31.575 1057 7714 908 6.111 12.22 .1935 .1900 .0317 .0497 19 15.610 11.800 3623 4846 3132 8.695 17.39 .7368 .5932 .0847 .1331 
20 15.638 12.208 3500 5019 3019 8.545 17.09 .7000 .5736 .0819 .1287 
64 13.966 32.557 1037 7737 851 6.105 12.21 .1875 .1842 .0307 .0482 21 15.664 12.618 3341 5147 2909 8412 16.82 .6667 5546 .0792 .1245 
66 13.968 33.541 1018 7800 836 6.098 12.20 .1818 .1788 .0298 .0468 
68 13.970 34.524 1000 7820 820 6.093 12.19 .1765 1736 .0290 .0455 22 15.687 13.0388 3228 5309 2805 8.297 16.59 .6364 .5368 0767 .1205 
70 13.971 35.511 944 7839 807 6.088 12.18 .1714 .1691 .0282 .0442 23 «15.708 13.464 3120 5425 2705 8.195 16.39 .6087 5200 0743 1167 
72 13.973 36.497 928 7858 754 6.083 12.17 .1667 .1645 .0274 .0430 24 15.728 13.892 3015 5538 2608 8.103 16.21 .5833 .5038 .0720 .1181 
25 15.745 14.327 2915 5645 2515 8.023 16.05 .5600 4886 0598 .1096 
74 13.974 37484 913 7915 741 6.078 12.16 .1622 .1602 .0267 0419 26 15.761 14.765 2818 5750 2426 7.950 15.90 .5385 4741 .0677 .1064 
76 13.976 38470 858 7933 729 6.074 12.15 .1579 .1559 .0260 .0408 
78 13.977 39.459 845 7948 718 6.071 12.14 .1538 .1521 .0253 .0398 27 15.776 15.206 2724 5850 2338 7.884 15.77 .5185 .4602 .0658 .1033 
80 13.978 40.448 832 8003 707 6.067 12.13 .1500 .1484 0247 .0388 28 15.789 15.653 2634 5947 2255 7.826 15.65 .5000 4472 .0639 .1003 
82 13.979 41437 820 8017 657 6.064 12.13 .1463 .1449 0241 .0379 29 15.801 16.101 2546 6041 2213 7.773 15.55 4828 4347 .0621 0976 
30 15.812 16.553 2501 6132 2134 7.725 15.45 .4667 4229 0604 .0949 
84 13.980 42427 808 8031 647 6.061 12.12 .1428 .1415 .0236 .0370 31 15.823 17.007 2418 6220 2056 7680 15.36 4516 4115 .0588 .0924 
32 15.832 17.465 2338 6305 2021 7. 5.28 75 9 573 8 
PROPORTIONS OF GEARS TO MATE WITH GEAR OF | 33 [3st] [7023 2259 6349 1947 FeO teal dake Suos tage tee 
12 TEETH 34 15.849 18.385 2223 6430 1916 7.570 15.14 4118 3808 .0544 0854 
35 15.857 18.848 2148 6510 1846 7.539 15.08 4000 3714 .0531 .0833 
12 14.357 7°17’ 36°16’ 40°50’ 9.582 19.16 1.0833 .7347 .1130 .1775 36 15.864 19.313 2115 6547 1817 7.511 15.02 .3889 .3624 .0518 .O0813 
13 14.414 4500 3847 3847 9.192 18.38 1.0000 .7071 .1088 .1709 
14 14.465 4253 4108 3654 8.871 17.74 .9286 .6805 .1047 .1644 37 15.870 19.781 2044 6622 1750 7485 14.97 3784 .3540 .0505 0794 
15 14.511 4055 4320 3510 8.602 17.20 .8667 .6550 .1007 .1583 38 15.877 20.247 2013 6657 1723 7460 14.92 3684 3456 0494 0776 
16 14.552 10.309 3906 4522 3334 °8.376 16.75 .8125 .6307 .0970 .1524 39 «15.882 20.719 1945 6729 1659 7.437 14.87 3590 .3379 .0483 .O758 
40 15.888 21.189 1917 6810 1635 7416 14.83 500 3302 0472 0741 
17 14.589 10.695 3724 4716 3204 8.182 16.36 .7647 .6074 .0935 .1469 41 15.5893 21.662 1851 6830 1612 7.397 14.79 .3415 3231 .0462 .0725 
18 14.621 11.101 3550 4901 3041 8.018 16.04 .7222 .5854 0901 .1415 
19 14.651 11.511 3423 5039 2925 7.876 15.75 .6842 .5647 .0869 .1365 42 15.897 22.136 1826 6859 1551 7.379 14.76 .3333 3162 0452 . 0710 
20 14.677 11.926 3301 5211 2813 7.752 15.50 .6500 .5449 0838 .1317 43 15.902 22.611 1802 6926 1530 7.362 14.72 3256 1006 6.0442 05 
21 14.700 12.350 3146 5336 2708 7.645 15.29 .6190 .5265 .0810 .1272 44 15.906 23.087 1739 6952 1510 7.346 14.69 3182 3032 .0433 0580 
45 15.910 23.563 1717 7017 1451 7.331 14.66 3111 .2971 (0424 0967 
22 14.722 12.777 3035 5456 2606 7.550 15.10 .5909 .5088 .0783 .1229 46 15.913 24.043 1656 7041 1433 7.317 14.63 .3043 .2913 .0416 .0853 
23 14.741 13.211 2929 5611 2509 7.467 14.93 .5652 .4922 .0757 .1189 
24 14.758 13.648 2827 5722 2416 7.393 14.78 .5417 4764 .0733 1151 47 15.917 24.520 1635 7105 1415 7.304 14.61 2079 2854 0408 O64! 
25 14.775 14.088 2728 58 28 23 24 7.326 14.65 5200 4612 .0710 .1115 48 15.920 25.001 1616 7127 1359 7.292 14.58 .2917 2801 .0400 0628 
26 14.789 14.535 2634 5930 2238 7.267 14.53 .5000 .4472 .0688 .1081 49 15.923 25.481 1557 7148 1342 7.280 14.56 .2857 2748 .0392 516 
50 15.926 25.962 1539 7209 1327 7.269 14.54 2800 .2698 (0385 .0505 
27 14.802 14.984 2543 6028 2154 7.215 14.43 .4815 .4339 .0667 .1048 52 15.931 26.926 1504 7248 1256 7.249 14.50 2692 .2599 0371 .0583 
28 14.814 15.435 2454 6124 2112 7.166 14.33 .4643 .4210 .0648 .1018 
29 14.825 15.891 2409 6215 2033 7.123 14.25 .4483 .4091 .0629 .0988 54 15.936 27.893 1432 7325 1229 7.231 14.46 25903 2500 .0358 .0563 
30 14.835 16.348 2326 6304 1956 7.084 14.17 .4333 .3977 .0612 .0961 56 15.940 28.861 1402 7359 1203 7.215 1443 .2500 24295 0346 .0544 
31 14.844 16.808 2245 6351 1921 7.048 14.10 .4194 .3867 .0595 .0935 58 15.944 29.832 1334 7431 1139 7.201 14.40 2414 (2346 .0335 .0526 
60 15.948 30.805 1308 7500 1116 7.188 14.38 .2333 2272 .0325 .0510 
32 14.853 17.271 2207 6434 1848 7.016 14.03 .4062 .3765 .0579 .0909 62 15.951 31.780 1243 7529 1055 7.176 14.35 .2258 2201 .0315 .0494 
33 14.861 17.734 2130 6516 1816 6.986 13.97 .3939 .3665 .0564 0886 
34 14.868 18.199 2055 6556 1746 6.959 13.92 .3824 .3570 .0549 .0863 64 15.954 32.756 1220 7555 1035 7.165 14.33 2188 .2136 .0305 .o479 
35 14.875 18.669 2023 6633 1719 6.934 13.87 .3714 .3483 .0536 .0841 66 15.956 33.735 1159 7619 1017 7.156 14.31 2121 .2076 0206 0466 
36 14.881 19.137 1951 6710 1652 6911 13.82 .3611 .3396 .0522 .0821 68 15.959 34.713 1138 7643 959 7.147 14.29 .2059 .2016 0288 .0452 
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PROPORTIONS OF GEARS TO MATE WITH GEAR OF PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
14 TEETH Continued 16 TEETH Continued 

> © Decrements for Each ” o 3 Decrements for Each 

4 > a % l-inch Length of Gear 4 3) @ l-inch Length of Gear 

5 ss a = Face of 3 = = Pace 0 

ee - 2 v & ~ Be 

Ss & See @ =< & . a | =a * 

- ~ S os = os y = e S. 2 os vi 

> > . » & Zz" aE & S = 2 S » &: a 3 P= 

- : 2 we S wate «a 73 § . - wz ee a3 « “ 

: = oe a © 5 I < 288 e - — % ~ sad — 5 s aA ae = ra = 

£ 8 2 <5 BS * ¢y 7 ¢ x 5 4 & 2 <3 & << & ~e* Fe 5 € 

t UU = be << x % z a $$ oOU = Ko << = oO SCs2 FS Ff a 

i za “ Se ~ sé By | = Zz x =e 2 3s &§ CEE oa o — 

: x ec : : S s} : rn - : =e o 2 5 S55 oy “-] : 
= ~ vo =} = v ao] - - = = Loe s = v sow + ~~ 
4 C < * am 0 < _ 7. ~ < we fs, Oo 6 ZO A 4 -- 
Ins Ins Ins Ins Ins Ins Ins. Ins. Ins Ins Ins. Ins. Ins. 

70 15.961 35.694 1119 77 05 943 7.139 14.28 (2000 .1962 0280 .0440 22 17.617 13.603 3602 4946 3150 9.893 19.79 5883 0735 .1155 

72 15.963 36.674 1100 7726 926 7.131 14.26 .1944 .1908 .0273 .0428 23 «(17.642 14.008 3449 5106 3044 9.744 19.49 .695 5710 0714 .1121 
24 (17.664 14.421 3341 5221 2943 9.614 19.23 .6667 .5546 .0693 .1089 

74 15.965 37.657 1043 7746 912 7.124 14.25 .1892 .1859 .0266 .0417 25 17.685 14.840 3237 5332 2846 9.498 19.00 .6400 .5390 .0674 .1058 

76 15.967 38.639 1026 7805 857 7.118 14.24 .1842 1811 .0259 .0407 26 (17.703 15.263 3136 5439 2751 9.393 18.79 .6154 .5240 .0655 .1029 

78 15.968 39.624 1011 78 22 844 7.112 14.22 .1795 .1768 .0252 .0396 

80 15.970 40.609 956 7839 831 7.107 14.21 .1750 .1725 .0246 .0387 27 17.721 15.692 3039 5542 2700 9.299 18.60 .5926 .5098 .0637 .1001 

82 15.971 41.593 941 7856 818 7.101 14.20 .1707 .1682 .0240 .0378 28 17.736 16.125 2945 5642 2612 9.214 4962 .0620 .0974 
29 17.751 16.560 2853 5740 2526 9.137 4830 0604 .0949 

84 15.973 42.580 928 7911 8 07 7.097 14.19 .1667 .1645 .0235 .0369 30 17.765 16.999 2804 58 34 2442 9.066 5333 4705 0588 .0924 

90 15.976 45.542 851 7954 736 7.084 14.17 .1556 .1538 .0220 .0345 31 17.777 17.443 2718 5925 2401 9.003 18.01 .5161 .4586 .0573 .0900 

98 15.980 49.498 S08 80 43 659 7.071 14.14 .1420 .1415 .0202 .0317 


32 17.788 17.889 2634 6014 2322 8.944 17.89 .5000 .4472 .0559 .0878 
33 17.800 18.337 2552 6101 2245 8.891 17.78 .4848 .4363 .0545 .0857 














PROPORTIONS OF GEARS TO MATE WITH GEAR OF 34 17.810 18.788 2512 6145 2209 8.841 17.68 .4706 .4258 .0532 0836 
in TEETH 35 17.819 19.242 2434 6228 2136 8.796 17.59 .4571 .4158 .0520 .0816 
? _ 36 17.828 19.698 2358 6308 2104 8.755 17.51 .4444 .4062 .0508 .0797 
12 16.250 9.606 51°20’ 32°43’ 45°23'12.004 24.01 1.2500 .7808 1041 .1635 37 7296 155 3 93 §347 2 3% 71¢ 7 4° 299 969 oF 770 
13 16.310 9.925 4905 35 10 43 20 11451 22.00 1.1538 7557 1007 “1583 | 35 17/843. 20.615 22.50 6425 2003 BOBO 1736 AiO “aaet Oise coves 
TS cata. aeaee S058 37 28 41 26 10.900 21.96 1.0714 7310 0075 .1581 39 17.850 21.076 2218 6459 1935 8.647 17.29 14102 13795 0474 0745 
15 16 414 10.607 45 00 39 37 39 37 10.607 21.21 1.0000 .7071 .0943 .1481 40 17.857 21.540 2148 6533 1909 8.616 17.23 4000 3714 0464 0729 
16 16.459 10.965 43.09 41 38 37 56 10.280 20.56.9375 6839 0912 .1432 41 17.863 22.005 2119 6605 1843 8.587 17.17 .3902 .3635 .0454 0714 
17 16.500 11.335 4125 43.33 36 23 10.001 20.00 .8824 (6615 .O882 .1386 42 17.869 22.47 ”) 5 66 36 818 856 7 20 anna “ . 
ay . ao IU. ~ 3 2 17.869 22471 20: j J 12 3559 .0445 .069 
18 16 O34 11.714 3948 4519 3455 9.762 19.52 .8333 .6401 .0854 1341 43 17 874 29 ot, 20 4 67 OB 7 = 8 of = ann rome 4 
19 16.570 12.103 3817 4700 3334 9.555 19.11 .7895 .6196 .0826 .1298 44 17.880 23.410 1959 6734 1732 8513 17.03 3417 0427 .0671 
20 16.€00 12.499 36 52 48 34 32:18 9.375 18.75.7500 6000 .0800  .1257 45 17.884 23.878 1934 6802 1710 8490 16.98 3556 3349 .0419 0658 
21 16.628 2.9003 3532 5002 3106 9.216 1843 .7143 .5812 .0775 .1217 46 17.889 24.352 1911 6828 1650 8470 16.94 .3478 .3286 0411 0645 
22 16.653 13.313 34 17 5125 2959 9.077 18.15 6818 5633 0751 .1180 47 17.893 24.894 1848 6854 1630 8.451 16.90 3223 0403 0633 
23 16.675 13.730 3307 5243 28 57 8.955 17-91 6522 5463 0728 1144 48 17.897 69 18 1610 8433 16.87 3162 .0395 0621 
24 16.696 14.150 32.00 53.57 27 57 8.844 17.69 6250 5299 0707-1110 49 17.901 25.77: 6942 1552 8416 16.83 3104 0388 0609 
25 16.715 14.578 3058 5507 2703 8.747 17.49 .6000 5145 0686 .1077 50 17.905 26.249 1745 7004 1534 8400 16.80 .3200 .3049 0381 .0598 
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angles needed to be known to cut the 
gears. 

The diagram, Fig. 2, shows a layout 
for two mating gears, and explains the 
various terms. 

From the tables we select the following 
constants for 15 into 32 teeth, and for 
32 into 15 teeth. As before, all dimen- 
sions are in inches: 


Pinion 
Outside diameter = 16.811 + 4=4.203 in. 
Apex distance = 17 .671+4=4.418 in. 


Center angle = 25° 7 
Face angle =61° 39’ 
Cutting angle = 21° 53’ 
Geometrical pitch circle radius =8 . 283 
in 
Geometrical number of teeth = 16.57. 
Geometrical pitch-circle radius at small end of 
tooth =2.071 (0. 4688 * 1.5) 1. 368 in. 
Pitch-circle radius at small end of tooth= 1 


t=2.071 


re 


875— 


(0.4245 * 1.5) 238 in. 

Addendum at small end of tooth=0.25— 
(0.0566 X 1.5) =0. 1651 in. 

Thickness of tooth at small end=0.3927 — 
(0.0889 & 1.5) = 0.259 in. 


Distance from end of hub to point of tooth= 


1+(0.4245 X0.25) =1.106 in. 

(ear 
Outside diameter = 32.849 + 4=8.212 in. 
Apex distance = 17 .671+4=4.418 in. 


and 


Note—This is the same for both pinion 
gear. 

Center angle = 64° 53’ 

Face angle = 21° 53 

Cutting angle = 61° 39’ 

Geometrical pitch-circle radius = 37.695 +4= 

9.424 in. 
Geometrical number of teeth =75.39 in. 
Geometrical pitch-circle radius at small end 


of tooth =. 424 (2.1333 X 1.5) =6. 224 in. 
Pitch-circle radius at small end of tooth =4— 
(0.9054 X 1.5) = 2.642 in 


Addendum at small end of tooth is the same 
for both gear and pinion 
Thickness of tooth at small end is the same 


for both gear and pinion 
Distance frora end of hub to point of tooth 
1.5+ (0.9054 X 0.25) =1. 726 in 


GEARS LAID OUT WITH CIRCULAR PITCH 


The tables can be used in designing 
gears laid out to circular pitch by multi- 
plying the dimensions and constants by 
the diametral pitch. 

Thus, if the gears are 1-in. circular 
pitch, the constants which were divided 
by four in the above calculations will be 
divided by 3.1416, which is the corre- 
sponding diametral pitch for 1-in. circu- 
lar pitch. Or, if desired, we may multi- 
ply by 0.3183, which is the addendum or 
module for 1-in. circular pitch. 


GEARS HAVING AN ADDENDUM OTHER 
THAN STANDARD 


Although the tables are compiled for 
standard addendum, they may be used 
for determining gear proportions having 
other addendums in the following man- 
ner. Let us suppose that it is desired to 
design a pair of bevel gears using short 
teeth having a height of 0.7 of the stan- 
dard addendum. The dimensions and 
constants in the tables which are affected 
by this change are the outside diameter, 
the face angle, the cutting angle, and the 
addendum decrement. 

In computing the outside diameter, we 
must note that the diameter increment 
for the short teeth will be but 0.7 that 
given in the table for 1 diametral pitch. 
From the table we find that the outside 
diameter of the pinion, if designed with 
standard addendum, would be 16.811 in. 
Subtracting from this the pitch diameter 
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15 in., we find a difference of 1.811 in., 
which is the increase added to the pitch 
diameter for the standard addendum. 
Multiplying 1.811 by 0.7 and adding the 
product to 15 in., we have 16.2677 as 
the outside diameter for a 1 diametral- 
pitch gear, having 15 teeth and with an 
addendum height 0.7 of the standard. 
Dividing this quantity by 4, gives us 
4.067 in., the outside diameter of the 
4-pitch gear with the short addendum, as 
desired. 

The corresponding computation for the 
mating gear is as follows: 


32.849 outside diameter of gear, one diame- 
tral pitch and standard addendum 

3°? 

0.849 pitch-diameter addition for standard 
addendum 

0.7 addendum proportion 

0.5943 = pitch-diameter increase required 

32 

$)32.5943 
8.1486 = outside diameter required 


The computations for the addendum 
height at the small end of the tooth are 
as follows: 


25° 7° center angle from the table 
21° 53’ =cutting angle from the table 
3° 14’ = 194’ given addendum angle 


0.7 


135.8’ or 2° 16’=addendum angle 


required 
25° 7’=center angle from the table 
2° 16’=addendum angle required 
22° 51’ =cutting angle of pinion and face angle 
of gear 

A similar computation gives us an 
angle of 62° 37’ as the cutting angle of 
the gear and the face angle of the pinion. 

The decrease of addendum for a face 
of 1 in. is found by multiplying the 
decrement factor found in the tables by 
0.7 and then by 1.5. The result is 0.059, 
the addendum decrease required. 

The height of the addendum at the 
small end of the tooth for both gears is 
found by multiplying the standard adden- 
dum by 0.7 and subtracting the decrease 


for 1% in. of face, 0.0594, as found 
above. The result is 0.115, the adden- 
dum height at the small end of the 
tooth. 

It must be noted that the preceding 
calculations for the face and cutting 


angles are practically, but not theoretic- 
ally, correct. A study of a table of 
natural sines will show the reason for 
this. However, the error is negligible. 
For example, the addendum angle for a 
pair of miter gears for 12 teeth 0.7 of 
the standard addendum, as found by this 
method, is 4° 42’. Theoretically, it should 
be 4° 43’, an error of only one minute of 
are. 


CAST-TOOTH GEARS 


These are usually laid out according 
to the rule: The addendum equals the 
circular pitch times 0.3, equals 0.94248 
for 1 diametral pitch; the space below 
the pitch line equals the circular pitch 
times 0.4, equals 1.25664 for 1 diametral 
pitch; and the thickness equals the circu- 


lar pitch times 0.45, equals 1.41372 for 
1 diametral pitch. 

The decrease in the the 
tooth equals 0.9 that given in the tables, 
and can be calculated from them. The 
clearance, however, tapers to nothing at 
the apex or intersection of the shafts and 
as the thickness of the tooth is but 0.45 
of the circular pitch, this point must not 
be forgotten. 

The addendum angle and the decrease 
of the addendum equals 0.94248 of that 
given in the tables. The angle of the 
space below the pitch line equals the ad- 
dendum angle times 1.333. The decrease 
of tooth thickness equals 0.9, and the 
diameter increment 0.9425 that given in 
the tables. 


thickness of 


GEARS WITH LONG PINION ADDENDUM AND 
SHORT GEAR ADDENDUM 


In all cases coming under this heading, 
find the ratio between the standard ad- 
dendum and the addendum required; the 
Standard space below the pitch line and 
that required. Compute required dimen- 
sions from these ratios as shown above. 


To FIND THE PROPORTIONS FOR GEARS NOT 
LISTED IN THE TABLES 


All bevel gears of the same ratio, 
whose shafts are at right angles, have the 
Same center angles. Select a pair of 
gears listed in the tables, having the 
same ratio as the pair to be laid out and 
if possible having one-quarter, one-third 
or one-half the number of teeth of those 
required. The calculations are then made 
as follows: Let us assume that we wish 
to lay out a pair of bevel gears having 48 
and 64 teeth, respectively, 2 diametral 
pitch, 4-in. face. Referring to the tables, 
we find listed gears of 24 and 32 teeth. 

To find the outside diameter, we first 


note that the diameter increment is the 
same for a 48-toothed gear as for a 24- 
toothed gear of the same pitch. 
Pinion 
25.600 = outside diameter for 24 teeth 
24 pitch diameter 
1.600 = diameter increment 
is pitch diameter for one diametral 
pitch 
49. 600 
24.800 =outside diameter re red 


A similar computation gives us 32.6 in 
as the outside diameter for the mating 
gear. 

The apex distance is found by multi- 
plying the apex distance for the 24- 
toothed gear by the ratio between 48 and 
24 teeth and dividing by the pitch re- 
quired. For our illustrative example this 
is (19.999 2) 2 19.999 inches. 

The center angles and 
edge are the same for the gears being 
laid for those for com- 
parison. 

The addcndum angle is one-half of that 
found in the tables for the gears used for 
there are twice as 


angles of the 


selected 


out as 


comparison, since 
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many teeth in the latter case as in the 
former. The computations for the face 
and cutting angles are easily made, after 
the addendum angle is found. 

The geometrical pitch-circle radius is 
twice that of the gears used for compari- 
son, divided by the pitch. The geometri- 
cal number of teeth is twice that of gears 
used for comparison. 

The geometrical pitch-circle radius and 
pitch-circle decrements are unchanged. 
The addendum and thickness of tooth 
decrements are each one-half of the 
corresponding quantities for the gears 
selected for comparison. 


HUNTING TOOTH MITER GEARS 


When the exact number of teeth re- 
quired is not given in any of the tables, 
and when gears of the same ratio are not 
given, interpolation may be resorted to, 
giving results as accurate as the machine 
work can be done. 








The Importance of Catalog 
Standardization 
By O. S. TYSON 


Like everything else, the question of 
the maintenance of standards is a matter 
which should be considered with judg- 
ment and discretion. There is no doubt 
that the wise use of standards is al- 
together desirable, and it is only the 
foolish adherence to things which should 
never have been considered as anything 
but temporary, which has done harm to 
the maintenance of right standards. This 
applies to standards in design and manu- 
facture, as well as in advertising litera- 
ture and it is to the latter that this article 
will refer. 

Owing to a recent article by Consul 
Alfred A. Winslow from _ Valparaiso, 
Chili, concerning manufacturers’ cata- 
logs, there has been considerable refer- 
ence and discussion in the trade and 
technical papers on this subject. Every 
firm which does extensive advertising 
sooner or later must face this proposi- 
tion and a wise decision in the first place 
will save great expense and give a stand- 
ard style of publication. Consul Wins- 
iow’s paper says: 

“If American manufacturers and ex- 
porters would adopt some system where- 
by there might be more uniformity in 
the size and shape of their catalogs these 
would prove much more useful to the 
buyer, and fewer would find the waste 
basket. At present, there is an endless 
number of sizes and shapes of catalogs 
now on file in this consulate, with the 
result that the files are very irregular in 
appearance, and inconvenient to refer to. 

“It would seem that four or five sizes 
and shapes should be ample to cover the 
field if the matter were carefully gone 
over by the members of the American 
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manufacturers’ associations and general 
attention called to the importance of this 
matter. The following sizes might cover 
this field: 3x8 inches for small catalogs 
and folders; 6x8 inches for the medium 
catalogs; 8x9 inches for the standard 
size; 8x12 inches for another size, with 
possibly an additional size for extreme 
necessities. The printed matter could be 
arranged either way on the page to suit 
the subject and taste of the compiler. 

“If some such system were adopted it 
would be profitable and much more con- 
venient for all concerned. A catalog not 
of size or shape to file with the other 
catalogs is often dropped into the waste 
basket at once, or is put away and for- 
gotten. 

“Neat catalogs and price lists count for 
much in export business, but it would 
seem the uniformity in size and shape 
need not interfere with neatness and ap- 
propriateness of style. It is better to use 
a little more or a little less paper rather 
than to have the catalog thrown away 
after so much time and money has been 
spent on it.” 

While this expresses an idea which 
could well be noted by many firms, 
yet it does not deal with the situation in 
its broadest view. Perhaps from the li- 
brarian’s point of view these sizes would 
be best, but from the manufacturers and 
users, as well as advertising side, there 
are many drawbacks. And of these, es- 
pecially the users’ side must be care- 
fully considered if the publication is to 
be a success. 


FILING CATALOGS 


There are several places to keep a 
catalog. Many keep them on top of a 
desk or table for a time but eventually 
they must be laid away in one of two 
places—the desk drawer or the sectional 
case. 

There are two spaces in the former, 
the handy right-hand top drawer and the 
double bottom righi-hand drawer. In the 
top drawer are found the books for ref- 
erence and use, not flat, but on edge with 
binding up so that at a glance they can 
be noted and withdrawn for use. In this 
drawer can usually be kept the Kent and 
Foster handbooks, Trautwine, Cambria, 
Bethlehem, etc. Therefore, for this rea- 
son the small catalog should fit in this 
drawer with the others if it is to receive 
the constant use and reference. 


In the bottom drawer the larger cata- 
logs are kept in the same style, or per- 
haps in a file, but few need ever be too 
large for this location. The sectional 
bookcase has a wider range, but here 
looks also enter into the proposition. A 
few standard sizes will necessarily look 
better and can be handled better than a 
wide range of scattered sizes. For these 
reasons alone should Consul Winslow’s 
sizes be changed. His 3x8 inches gives 
too narrow a page for good composition 
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and illustrations, while his 6x8 inches 
will not fit on edge in the average desk 
drawer. The larger sizes mentioned by 
him are satisfactory and would fit in with 
a standard file. 


ONE COMPANY’S EXPERIENCE 


One of the firms who have possibly 
given the most attention to this stand- 
ardization is that of Jos. T. Ryerson & 
Son, of Chicago. This firm handles 
many publications, and long-ago per- 
ceived the advisability of standard cata- 
logs. Two sizes are mainly used—the 
small booklet or “Technical Library” and 
the machinery catalog size. These Tech- 
nical Libraries are 4'4x7% inches. They 
not only put forward the articles adver- 
tised in an instructive: way, but also 
have a reference section so that the cus- 
tomer will keep it, if only for the stand- 
ard tables. These booklets are bound in 
this size so that they will fit alongside of 
any standard reference book, in a stand- 
ard desk drawer and, in fact, make an 
instructive library in themselves. 


A STANDARD SIZE FOR MACHINERY 
CATALOGS 


For machinery catalogs the larger size 
of 8%xl1l1 inches is used. This allows 
good-sized clear photographs or drawings 
of the machines and with an initial letter, 
good composition, and good paper makes 
a beautiful page. Besides, after the cata- 
log is published, these pages can be 
cheaply run off from the plates, thus giv- 
ing a single page which is the same size 
as standard letter paper and can be eas- 
ily inclosed with a letter. Also this size 
is most convenient for filing and in this 
case the large bottom drawer of a desk 
makes the most convenient file. 

These catalogs are bound in a stand- 
ard form of cover, containing an em- 
bossed title, border, and the firm name- 
plate. In each case the color or shade 
is different, so that the separate ones 
can be easily chosen from a file or case. 
Except for envelope inserts only one other 
size is used. This is their house-organ, 
and the leather-bound “Ryerson Refer- 
ence Book.” Here the size is 7x44 
inches, and will also fit in a desk drawer. 
This is probably published in_ this 
odd size only because it has been 
the same for over 30 years and has 
practically standardized itself. Even the 
yearly combined catalog of over 500 
pages, containing the entire Ryerson line, 
is bound in the 8'%x11-inch standard ma- 
chinery size. . 

What this firm has done, any other can 
do, and with study and care get out as 
valued a line in a few sizes, easily filed 
and answering all purposes. Standard- 
ization assists in having these expensive 
booklets kept on file and used. The best 
method of accomplishing this is to have 
them arranged most conveniently for the 
users’ needs, so that reference is both 
ready and convenient. 
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The Manufa 


Carbureters differ from mixing valves 
chiefly in that the latter have no floats. 
Carbureters are used on motor boats, 
automobiles, aéroplanes, tractors and sta- 
tionary engines; mixing valves only on 
stationary engines. 

The number of carbureters and mixing 
valves manufactured in the United States 
in 1910 is estimated at not less than 
one million. Of this number about 90 
per cent. were made by manufacturers 
specializing in this line of work. Fig. 
1 shows a few different makes and types 
of carbureters. 


MATERIALS USED 


The materials entering into the manu- 
facture of carbureters are copper, tin, 
zinc, steel, brass, aluminum, bronze, 
cork and leather. Fig. 2 shows the prin- 
cipal parts and materials. 

The bowls, mixing chambers and heat- 
ing jackets are made of brass or alum- 
inum, the latter being used only rarely. 
Needle valves, and most of the pins and 
spindles are made from gun metal or 
hard-drawn bronze. Bolts, nuts and 
screws are made of steel and brass, air 
valves of brass and leather, and the 
floats of cork. The accompanying cross- 
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Over one million carbur- 

eters are manufactured 

yearly in this country. 


The materials used for 
these. Preparing the cast- 
ings, and machining them. 
Assembling and testing the 


carbureters. 




















Fig. 3 shows a group of castings before 
finishing; A is the heating jacket, B the 
mixing chamber, C the bowl. 

Carbureter castings are all made in 
flask molds from gated patterns or fol- 
low boards. Small parts that require no 
cores are made from gated patterns, as 
shown in Fig. 4. Larger and more com- 
plicated parts, such as bowls and mixing 
chambers, which require cores and which 
must be accurately and economically 
made, are cast in molds made from fol- 
low boards. In the Wheeler & Schebler 
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cture of Carbureters 


mold can be readily 
lake sand is used fof 


perfectness of the 
seen. The finest 
this work. 

Cores for carbureters are made in the 
same manner as ordinary cores, but re- 
ceive more careful treatment, due to the 
accuracy required. When finished they 
are placed on steel plates, ribbed in such 
a manner that they will not warp, and 
put in a core oven where they are kept 
at an even temperature until baked. The 
accompanying illustration, Fig. 6, shows 
rows of cores on ribbed-steel plates ready 
for baking. 

Carbureter castings are made from va- 
rious alloys of copper, zinc and tin, free 
from scrap. 


AND SANDBLASTING THI 
CASTINGS 


GRINDING 


Upon leaving the foundry the castings 
are given a thorough sandblasting to re- 
move the dirt and oxidized metal, and to 
impart a lustrous finish to the surface. 
A batch of rough castings about to be 
sandblasted is shown in Fig. 7. 

After being thoroughly sandblasted the 
castings are broken and sheared from the 
gates, and sent to the grinding depart- 
fins and rough edges are 


ment, where 
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Fic. 1. A 


sectional view of a carbureter shows the 
principal parts of the average carbureter 
and the materials of which these parts 
are composed. 


CASTINGS FOR CARBURETERS 


The principal parts of a carbureter are 
the bowl and the mixing chamber. the 
other parts being built up around these. 
The bowls are generally cast from yellow 
and the mixing chambers from red brass. 
The first are usually simple to cast; the 
second, however, represent a_ difficult 
proposition from the foundry standpoint, 
as they are very thin and require unus- 
ually complicated cores. 


Few DIFFERENT MAKES AND TYPES OF CARBURETERS 


factory these molds are made by a sp 
cial molding machine, shown in Fig. 
The molding sand is mixed at the rear 
of the machine, and carried by means of 
the chain and bucket conveyer A to the 
hopper B, which discharges it into the 
flask through C. The flasks are of heavy 
cast iron and have dowels F, which fit 
into the sockets D of the follow board. 
The ram W slides on the guides R and is 
actuated by the pitman rods P, which 
are operated by eccentrics on a main 
shaft at the base of the machine. The 
belt X imparts the motion. 

The illustration shows the machine 
after having just rammed up a cope. The 


e- 
5. 


ground off on coarse emery wheels. The 
castings are then ready to be machined 


MACHINING 


Every piece entering into the construc- 
tion of a carbureter requires one or more 
machine operations 

Air and throttle valves are stamped out 
of plate brass, and washers and gaskets 
from leather and paper. These parts are 
made in ordinary punch presses, by 
means of simple dies. Similarly, screws, 
nuts, pins, spindles and like parts are 
turned out by ordinary multiple-spindle 
screw machines, set up for the various 
sizes and shapes of work to be made. 
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As these machines have no new or unique 
features, they are hardly worthy of spe- 
cial mention, and will be passed over for 
points of more peculiar interest. 

All the parts of a carbureter made 
from rolled stock, such as screws, pins, 
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valve head, and the chuck is tightened 
up. The lathe is started, and at the same 
time the grinding attachment, which con- 
sists of a very small fine-grained car- 
borundum wheel, whose spindle is at- 
tached to a taper attachment.on the lathe 
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Fic. 2. THE PRINCIPAL PARTS AND 

etc., are turned out finished on screw 
machines, except needle valves, the 


bronze valve stems used for controlling 


the flow of gasolene into and from the 
carbureter. These stems (called valves) 
are from inch to '« inch in diameter, 


and from 4% inch to 3% inches long, as 


MATERIALS OF A CARBURETER 

The lathe and grinding wheels 
revolve at high speeds and in opposite 
directions, the latter being operated by a 
separate belt. While thus revolving the 
taper attachment is moved back and forth 
longitudinally and at an angle with the 
valve stem, thereby bringing the grind- 


carriage. 














Fic, 3. SoM: 


shown in Fig. 8. They are first turned 
up, threaded and knurled on the screw 
machine, and then ground on precision 
lathes rigged up especially for the pur- 
pose, Fig. 9. To grind them on ordinary 
grinding machines is impracticable, due 
to the smallness of the pieces, the soft- 
ness and springy nature of their material, 
and the difficulty of holding them. 

The semi-finished needle valve is 
placed in the lathe chuck, whose jaws are 
fluted to conform to the knurling of the 


CARBURETER CASTINGS 


ing wheel into contact with the valve, 
and producing the desired needle point 
without twisting or bending the slender 
stem. 

Practically all other parts of carburet- 
ers are brass castings, principally float 
arms, throttle levers, connecting flanges, 
heating jackets, bowls and mixing cham- 
bers. 

Float arms and throttle 'evers are gen- 
erally similar to those shown in Fig. [0, 
and require only drilling operations. They 
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are drilled in small, high-speed drill- 
ers, the pieces usually being held by 
hand while drilling. 

Connecting flanges are faced and 
drilled, or faced, drilled and threaded, de- 
pending upon the type of connection. 
Three types of coniecting flanges E, D 
and F, are shown in Fig. 3; E and D are 
similar, except that E is a straight con- 
nection and D a right-angle connection. 
The machine operations on the two are 
the same, facing and drilling the flanges. 
Facing is accomplished by pressing the 
flange faces against a disk grinder until 
a smooth mirror-like surface is obtained. 
The pieces are held in a jig during this 
operation, to prevent their being ground 
unevenly. By referring to Fig. 6, it will 
be noticed that the face of flange D has 
been ground to almost glass-like smooth- 
ness, which is necessary to prevent leak- 
age of gas when the carbureter is con- 
nected to the intake manifold of a motor. 
After being faced off the flanges are 
drilled for bolts, as shown by F. This 
drilling is done in ordinary high-speed 
drillers, the flange connections being 
held in drill jigs, so constructed that they 
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Fic. 4. A GATED PATTERN FOR THROTTLE 
LEVERS 


not only drill the holes in the proper 
Places, but also at angles of 30, 60 and 
90 degrees with the vertical center line 
of the pieces (that is, vertical center line 
when pieces are attached to carbureter). 
When the connections are to be threaded, 
as is the lower (internal) flange of F, 
they are placed in special chucking fix- 
tures and threaded on an ordinary lathe, 
the chucking fixture being held in the 
jaws of the regular lathe chuck. 
Heating jackets, pari A, Fig. 3, are 
faced and drilled in the same manner 
as flange connections, and then reamed 
and tapped. The reaming is done in a 
slow-speed, heavy-duty driller, with an 
ordinar: fluted reamer, the heating jack- 
et being held in a chucking fixture made 
fast to the driller-plate support, during 
the operation. The chucking fixture used 
for the purpose is similar to that shown 
in Fig. 11, except that it conforms to the 
shape of the heating jacket. Tapping is 
done on high-speed drillers by means of 
automatic tapping chucks, while the piece 
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Fic. 5. ONE OF THE 


is held by a form of box jig similar to 
that used for drilling it. 

Carbureter bowls, part C, Fig. 3, are 
faced, bored, drilled, reamed and tapped. 
The top is faced off and the upper in- 
ternal edge bored out to fit the mixing 
chamber. These two operations are com- 


bowl. 


bowl 


pleted in a turret lathe, while the bowl 
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Fic. 7. SAND BLASTING CARBURETER 
CASTINGS 
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of the 
is held 
means of the voke Y, 
pressure the yoke exerts on the bowl is 
regulated by the lever L, which is eccen- 
tric at E, and pivoted at PP. 
bow! has been 
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Fic. 8. NEEDLE VALVES 





contour 

removed 
drilled, reamed and tapped in a multiple- 
spindle, high-speed driller. Fig. 12 shows 
a bow! being drilled for the entrance of 
chamber. 


then 


movable 


pivoted at P. The 


the 
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is held in a chucking fixture, which con- 
forms accurately to 
bowl is 


the 
and 


of 


The 
jig J by 


After the 
lever is re- 


AND METHOD OF 


GRINDING THEIR POoINTs 
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leased, the bow! quickly removed and a 
new one inserted. The whole operation 
of placing, drilling and removing the 
bowl requires but a few seconds, 
Mixing chambers, part B, Fig. 3, are 
turned up to fit the bowls, and the stems 
bored, reamed and threaded in turret 
lathes, as shown in Fig. 13. The chuck- 
ing fixture used for holding them during 

















Fic. 6. BAKING THE CORES 
these operations is shown in Fig. 11. This 
chuck is composed of bronze and made 


from a plaster of paris cast to conform 


accurately to the contour of the piece to 


be held. The various holes in the mixing 
chambers for valve spindles, needlc 
valves, “primers,” vents and screws, are 
drilled and tapped on multiple-spindle 


drillers, the chambers being tap- 


ped from several angles without changing 


mivine 
Mixing 


jigs. Fig. 14 shows a jig for this pur- 
pose. The mixing chamber is inserted 















Fic. 9. Precision LATHE FOR GRINDING 


NFEDLE-VALVE POoINTs 
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Fic. 11. 


from the top, along the center line, while 
the leaves W are removed. The cham- 
ber rests in the plates M and is made 
fast by a lock nut at N. The plates W are 
then put on, the dowel pins X holding 
them in position. The jig is turned over 
on edge H, and the stem drilled and 
primer hole, the drills being guided by 
the bushings B and A, respectively. The 
holes for flange studs are drilled, while 
the jig rests on edge G, and the needle- 
valve hole while it rests on edge L, the 
drills being inserted through bushings E 
and F. While on face Z the throttle-valve 
stem hole is drilled, the drill passing 
through bushing Y. The jig is made of 
machine steel and held together by the 
screws S. With the exception of the de- 
tachable leaves W, all the plates are re- 


CHECKING FIXTURE FOR HOLDING MIXING 
CHAMBERS IN TURRET LATHE 


Fic. 12. 
OF BOWL 


~—2—T) 


“ : OC 
‘on 2 
oC) 


Fic. 10. THE THROTTLE LEVER AND THE 
FLOAT ARM 


appearance, etc., and then given a gaso- 
lene test. In this test a number of car- 
bureters are mounted on a series of tubes, 
connected to a gasolene reservoir, as 
shown in Fig. 15. Imaccuracies of float 
levels are here detected and remedied. 
After this test one or two carbureters 
from each lot were given an efficiency test. 
This consists in placing the carbureter 
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Fic. 14. JiG Usep 1n DRILLING AND TAPPING MIXING Fic. 15. 
CHAMBERS 
cessed into each other to increase the 


strength and rigidity of. the jig. 
ASSEMBLING AND TESTING 


Carbureters are entirely assembled by 
hand. The work of assembling is sim- 
ple, but requires considerable accuracy. 
The various parts are screwed and bolted 
together. The float, float arm and float 
valve are usually placed in the bow! and 
assembled first; then the mixing chamber 
is put in place and fastened to the bowl 
by a lock nut. The connecting flanges 
and levers are put on last. If the parts 
are properly machined, as is usually the 
case, no mechanical work is required in 
assembling them. 

Assembled carbureters are inspected 
for loose fittings, smoothness of joints, 








DRILLING THE BASE 





Fic. 13. TurRET LATHE “Set Up” FOR 
MACHINING MIXING CHAMBERS 


on a gasolene engine connected to an 
electric dynamometer, which registers the 
power output at different speeds. The 
comparative efficiency of a carbureter 
with other carbureters is determined by 
this test. 

Fig. 16 shows the efficiency testing 
plant of the Marvel Carbureter Company. 
This plant consists of a gasolene motor, 
marked E in the figure, which is directly 
connected to an electric generator C. 
The dynamo C is electrically connected to 
a switchboard equipped with a rheostat, 
switches, cutout, etc.; a volt-ammeter A, 
and the automatic recording instruments 
B. The volt-ammeter shows directly the 
power developed in watts (volts * am- 
peres), the recording instruments B 
register the speed and amperage at con- 








OUTFIT FOR DETERMINATION OF FLOAT LEVELS AND 


DETECTING GASOLINE LEAKS 
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THE EFFICIENCY TESTING 
PLANT 


Fic. 16. 


stant voltage, and amperage and voltage 
at constant speed, during any desired 
length of time. By this method accu- 
rate records of the power and speed of 
the motor, equipped with different car- 
bureters, are made. The economy or 
amount of gasolene used per horsepower 
is computed by measuring the amount of 
fuel consumed for each horsepower de- 
veloped by the motor at different speeds. 


POINTS OF GENERAL INTEREST REGARDING 
THE MANUFACTURE OF CARBURETERS 


The jigs and fixtures used in carbure- 
ter work are very difficult to make, due to 
the complicated shapes of the pieces to 
be held, and the number of operations 
usually necessary with each jig. In mak- 
ing the more complicated jigs and fix- 
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tures the contour of the piece to be held 
is taken in plaster of paris, and the jigs 
and fixtures made to conform to this 
cast. Fig. 17 shows some of the jigs 
and fixtures used by the Marvel Carbure- 
ter Company. 

The carbureter industry, if carefully 
studied, furnishes many interesting me- 
chanical and economical facts. Carbure- 
ters are made from a number of materials 
having entirely different physical prop- 
erties, which must be so machined that 
they will fit together accurately under all 
kinds of weather conditions and all sorts 
of usage. The principal parts entering 
into the construction of a carbureter are 
exceedingly complicated in form, and 
these must be accurately cast and ma- 
chined. Fnished carbureters must be 














SOME OF THE JIGS, TOOLS AND 
FIXTURES 


Fic. 17. 


smooth, polished and present a handsome 
appearance, and be free from gasolene 
and air leaks. Special tools and in many 
instances special machinery are required 
for most of the operations taking place in 
making them. ° 

The cost of material in the average 
carbureter is from $1.25 to $2.50. To 
meet competition the average total pro- 
duction cost of a carbureter must not be 
more than from two to four dollars. Sub- 
tract from this the cost of material and 
consider the requisites of a good car- 
bureter and you will have some idea of 
the scientific shop methods necessary to 
produce carbureters that can be readily 
sold. 








Why One Concern Went 
Out of Business 


By JAMES G. DORNBIRER 


“Now,” said the old mechanic, “I 
worked for these people nearly fifty 
years, and I believe I can tell you why 
they went out of existence. 

“Frequently we notice that concerns 
that had every semblance of prosperity 
20 or 25 years ago have gone out of ex- 
istence, and we wonder what the difficulty 
was. We inquire from their banker and 
he tells one story; from the people know- 
ing the concern and its owner and we 
hear another; the sons, if there are any, 
have another. This was the case with 
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this concern, that was well known 
throughout the Central West for 70 years, 
but has been out of existence nearly 15 
years; and since you want to know my 
opinion, I believe I can give it to you 
straight. 


UNBELIEVER IN ADVERTISING 


“You see, when the Old Man started 
in business he had the only shop for 
miles around, and I was a boy learning 
the trade. The amount of work to be 
done in what we called our territory was 
very little, so he told me one day to take 
the horse and wagon and go out in the 
country and show some of the fellows 
where they needed repairs, and let them 
know that he was still in business. In 
those days we had practically no means 
of advertising and the boss could not see, 
even a great many years later, that it was 
necessary, and discovered it only when it 
was too late. 

“I went out, and came back in four 
or five days with quite a load of ma- 
chinery to be repaired, and more prom- 
ised. The Old Man kept this up for sev- 
eral years, and, as the country developed, 
he started to make cane rolls, cider press- 
es and treadmills. In the foundry the 
principal things made were bells, plows 
and kettles, and in the course of five or 
ten years he had a decent business. 
Later on and up to the time he went 
out of business, he made traction engines, 
sawmills, and steam engines up to 200 
horsepower, and in the eighties he got 
to doing what everybody believed to be 
a fine business. But I worked for him 
all of my life and I knew that the Old Man 
was on the down grade during the ten 
years of his apparently greatest prosper- 
ity. 


MISTAKEN ECONOMY 


“You see, he never bought a tap, a 
reamer nor a twist drill; always made 
these things. You know a flat drill never 
was a success on deep holes; yet I have 
seen flat drills used in this shop to drill 
*; holes 3 inches deep in wrought iron. 
He also made reamers and taps without a 
miller or a decent shaper. Keeping this up 
after it would have been cheaper to buy 
them helped him out of business as much 
as anything. The lathes could not be 
classed as lathes even 40 years before I 
went there, and the planer was better 
adapted for producing warped surfaces 
than plane ones 

“When he built the new shop he made 
no provisions for handling the castings, 
which at that time were getting pretty 
heavy. He could have placed the big 
lathes and planers within the radius of a 
jib crane, as traveling cranes were then 
practically unknown, but he used rollers, 
crowbars, lots of muscle, profanity and a 
great amount of time, to handle the heavy 
stuff, 

“Then when he used to make up stock he 
would finish 25 connecting rods, 10 cyl- 


21 


inders and 5 crank shafts. He made 
every cap screw and machine bolt, and 
used hand torches for lighting. And say, 
the apprentice boys used to have a good 
time when the days were short, for, 
with the exception of a torch here and 
there, the shop looked darker than the 
boss’ future. You never had to bait the 
boys into the shop; they thought it an 
honor if they were chosen from a large 
list of applicants. And I notice that a 
large percentage of them, in a few years 


after their time was finished, became 

shop owners, superintendents or fore- 

men. 

Lost OPPORTUNITY TO PRESERVE A GooD 
BUSINESS 


“One day one of the boys thought he 
would like to own an interest in the plant, 
since the Old Man had no male heir and 
was getting old. So he saved his money 
and took a course in a technical school, 
and after several years he came back 
and applied for a job. He expressed a 
desire to become superintendent, since it 
was often rumored that the boss desired 
to step out of that position if he could 
find someone to take his place. Well, 
the Old Man certainly jumped on the ap- 
plicant for the job. He got so mad that 
he chewed twice his usual allowance of 
tobacco, started to swear whether the oc- 
casion demanded it or not, and talked to 
himself for about six weeks after the 
above event took place. 

“The young man then asked for a job 
as machinist, which was readily granted, 
since the Old Man knew his ability. It was 
not long, however, before the young man 
got a job as superintendent in the shop of 
one of the boss’ competitors, where he 
made good. It was not more than five 
years after that the Old Man began to 
realize that he needed a successor, if 
the business was to continue. So, upon 
looking around for one, he came to the 
conclusion that opportunity had rapped 
on his door and that the man most able 
to take up his life’s work had been most 
shamefully turned down. 

“In a few years the place was offered 
for sale, but he held it too high. Then 
he became sick and desperate, and the 
shop had to be closed, so he offered it 
to another man for one-half his former 
price and found that would not sell it. 
Then he wrote the young man who wanted 
to get in with him as superintendent, and 
offered it to him at one-fourth of his 
former price, but could not get him, since 
he had started in business for himself. 

“When he died, a number of business 
men of the town purchased it from the 
widow for a small sum, probably one- 
twentieth of its value, and offered it tor 
nothing to anyone who would take it for 
a period of years and keep the business 
in town, but found no taker. Thus a 
concern passed out of existence that 
might be doing business today.” 
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The Drawing of Sheet Metal 


The drawing of metal is an art in which 
tool makers in general are not well 
versed, for it seems that at the present 
time there is more cutting and trying 
done on this class of work than any other 
that enters a toolroom. 

Much of this experimenting can be 
eliminated if a few points are taken into 
consideration before beginning a job. For 
instance, the first draw should never be 
longer than the diameter of the shell if 
one is considering a plain round shell 
without any flange. A.shell 2 in. in di- 
ameter can, with safetv be drawn 2 in. 
deep, but should vou want to make a 2-in. 
shell 2 in. deep with a '-in. flange, as 
shown at A, Fig. 1, 1dding the flange must 
be considered, consequently this could 
not be economically ade with one draw, 
unless extra good metal was obtainable 

It is a mistake to try to economize in 
operations, as a large loss from broken 
shells will be the result. As one can 
readily see, the shell referred to if drawn 
completely through the die, would be 
about 234 in. long, and it is making the 
periphery of the blank contract into a 
smaller diameter which establishes the 
above rule, as the tensile strength of the 
metal used will not stand for using a 
blank larger than will make a shell the 
length of its diameter. 


GETTING THE AREA OF THE SHELL 


The method of figuring the first oper- 
ation is entirely by the area of the shell 


fA 
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Fic. 1. CALCULATION FOR A FLANGED 
SHELL 
wanted, deducting about | per cent. for 


stretch of material, which is unavoidable 
at the bottom of the shell. The diagram 
B will facilitate matters in the laying out 
of the operation. The represents 
the 2-in. bottom of a shell, which equals 
an area of 3.1416 inches. 

The rectangle is equal to the area of 
the side of the shell, or 12.566 inches. 

The flange is the next area to be found, 
which, as the diameter of the flange is 
3 in., is found by getting the area of a 
3-in. circle, or 7.068 in., and subtracting 
the area of the bottom from it, giving 
3.926 in. Next, the total area of the 
shel! is found by adding 3.1416, 12.566 
and 3.926, which is 19.633 in. Subtract- 
ing the 1 per cent. stretch from this 
leaves 17.670 in., total area of the blank, 
Or a diameter of 4 inches. 


circle 


By Joseph M. Stabel 








Points for the assistance 
of toolmakers in laying out 
drawing dies. 

How to calculate the size 
of the first draw from the 
area of the shell wanted. 
Theamount that stock may 
be ironed and numerous 
points on the drawing of 


taper and rectangular 
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CALCULATING THE DRAWS 


The first operation will be decided from 
the size of the blank just obtained, giv- 
ing us a shell about 2,'; in. in diameter, 
which will be a reducing draw with 4- to 
34-in. stepdowns, in otmier words, if the 
first draw is 2; in. in diameter and we 
wanted to reduce as much as possible in 
one draw, we would make our next die 4 
to 3% in. smaller in diameter, but since 
we have only in. between our first 
draw and the finished flanged shell, I 
would advise, in such a case, making our 
first draw 2'% in. in diameter, which will 
make it mucn easier on the final draw. 

In the drawing of shells without a 
flange, there are a few points to be kept 
in mind, as follows: The steps down 
from a 4- to a 3-in. diameter can be 
made with '4 in. reduction; from 3- to 2- 
in. in *¢ in. reduction; from 2- to 11.- 
in. in -in, reduction, and from 1'- to 

-in. in '<-in. steps. 

These steps can, no doubt, be increased 
when good drawing metal is at hand, but 
my experience has taught me that more 
time’ and work can be spoiled from an 
overworked drawing die, than several 
added operations would amount to. 

It is often advisable to use one or two 
gage heavier stock than the finished prod- 
uct calls for, if a dead-smooth surface 
is wanted; in such a more opera- 
tions have to be added, as it is impossi- 
ble to reduce the amount per draw as just 
given, the reason being that by adding 
the operations of ironing, as we term 
thinning out the stock, we add materially 
to the pressure of the punch against the 


case 


bottom of the shells, which we must com- 
pensate for by reducing the amount we 
step down. For example, the stepdown 
on a certain shell is from 1'% to 1'% in., 
and to iron the stock in this operation 
would necessitate the making of the step- 
down in. instead of inch. 


IRONING STOCK 


The question now comes up as to how 
much we can iron or thin the shell in one 
draw, and I would advise not over 0.002 
to 0.004 in. per side, and in the final 
draw not over 0.001 in. when a fine fin- 
ish is required. It is often advisable, 
when the shell does not need to be ac- 
curate, to allow from 0.002 to 0.005 in. 
more than the thickness of the stock be- 
tween the die and the punch, which will 
allow the shell to thicken on the top end, 
making the draw slightly easier, but do 
not do this when it has to follow through 
more draws. 

When trving out a set of drawing dies 
to find the blank, make it smaller than 
figured and it will save time, as you can 
readily’ see about how much longer it 
wants to be, but should you make it larg- 
er to start with, the chances are that you 
will pierce out the bottom and no infor- 
mation will be obtained. 

It must be understood that in figuring 
out the size of blanks, only an approxi- 
mate diameter is obtained, as the condi- 
tion of the drawing radius on the dies 
and the pressure exerted by the holder on 
the blank in the first draw, will material- 
ly alter the figures, but do not use any 
more nressure on the holder than is re- 
quirsd to keep the stock from wrinkling. 

The radius on the reducing dies is not 
particular, but the radius on the first draw 
should be as large as possible and still 
have the stock draw into the die without 
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Die* 
Fic. 2. PosiTIiON OF SHELL BLANK AND 
PART OF THE Die APT TO WEAR 


wrinkling. As you will notice in Fig. 2, 
the blank leaves the blank-holder at A, 
and if this space is too great it will give 
the edge of the shell a chance to wrinkle 
before it enters into the die and conse- 
quently a lap in the stock will follow, 
with the result of either pushing out the 
bottom or pulling off the top of the 
shell. A radius which usually acts well 
on the first-operation draw is about 3< to 
inch. 

The reducing dies have a tendency to 
wear a recess into their radius, as shown 
at Pf, which should be corrected, as this 
recess is liable, with the sudden blow of 
the punch, to fracture or thin the bottom 
of the shell. 


DRAWING TAPER SHELLS 


When taper shells are to be drawn, 
much more judgment as to the layout 
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of the operations is necessary, for the re- 
duction on a taper shell cannot be as 
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be made and each operation figured out 
with stretch allowed, and if handled in 
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Fic. 3. GRAPHIC OUTLINE OF 


great as in a straight draw, because of 
the wrinkling which will be caused if the 
shell is much larger than the punch. 

In laying out the operations care must 
be taken to allow a certain amount of 
stretch between each, as it is necessary, 
especially in this style of shell, and in 
Fig. 3 is a layout showing each step, and 
it should be noted that the next to the 
last operation on this stvle of shell should 
be drawn slightly higher, so that the final 
die will act as a sort of a flushing or 
correcting die. 

The operations are calculated, as in the 


previous examples, by figuring out the 
area and finding the size of the blank 
which determines the size of the first 
draw. This determined, a diagram should 


STEPS 
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IN DRAWING A TAPER SHELI 


this manner, a job which usually seems 
to be an experimental one, can be run 
through the toolroom with a large saving 
of time. 


SQUARE OR RECTANGULAR SHAPES 

A few points in regard to the square- 
and rectangular-box draws no doubt will 
be appreciated, and if you have any say 
in the design of the box to be drawn, 
the main point to advocate is to have as 
large a radius in the corners as possible, 
for that is where all your drawing 
troubles come from. The sharper the cor- 


Fic. 4. DRAWING RECIrANGULAR SHAPES 
ners, the less depth can be obtained in 
the first draw. 

The following table, taken from prac- 


tice. shows the extreme depth that can 
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be drawn in one operation when the 
radius in the corners is within the limits 
given and the metal is of deep-drawing 


quality. 


Depth, Inches Radius, Inet 


In -exceptional cases with extra good 
metal, one may overstep this ratio, but 
it is not usually advisable to try. If the 


box to be made calls for extra depth with 
small radius in the 
operations are necessary, as for instance, 
want to make a box 2 in. 
¢-in. radius, it is advisable to 


corners, a series of 
should 
deep with 
decide on two operations, for if you will 
consider the action that the metal has to 
go through in such corners, you surely 
won't try to accomplish too much in one 
draw. A, Fig. 4, shows the corner of a 
blank and box which is drawn 3 in. deep 
with '.-in. radius. The dotted lines show 
that nearly all the metal within them 
must go into that corner. 


you 


To establish a first operation, the ob- 
ject is to spread the metal that is within 


the dotted lines into a larger radius, 
which necessarily means increasing the 
size of the box for the first drawing, 


but this increase would not be the same 
ratio as the radius. At B are shown the 
first and second draws for the 2'.-in. box 
with the ‘¢-in. radius, and you will notice 
that | have increased the size of the box 

in. on a side and the radius to 134 in., 
the reason being that in our first draw 
we have taken that part of the blank be- 
tween the dotted lines and have drawn it 
into the large radius, of which the area 
the area of the large 
corner, then when this is reduced to the 
;-in. radius you will notice that a whole 
lot of the large corner will be compressed 
the the box, leaving much 
less to the small radius, or in 
other are distributing the 
metal within the dotted lines over a larger 
area. 


is verv close to 


into size of 


into 


£0 


words, you 


It is advisable on the final draw to al- 
low 0.004 to 0.006 in., plus the thick- 
_ = 
Cc 
ness of the stock, more space between 
the die and punch at the corner, which 
won't allow it to wrinkle, but will take 


care of quite a little extra stock, provid- 
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ing the metal is between-s» and 1 in. 
thick. Care should be taken that the 
stock does not thicken in the corners on 
any of the previous operations, or trouble 
will be in store for you at the final. If 
the material is steel, it is advisable to 
anneal between the operations, as the cor- 
ners are liable to split, and this anneal- 
ing should be done in pots to exclude the 
air and prevent oxidizing, as the scale 
would soon ruin the dies. 


DIFFICULT DRAWING 


One of the most difficult styles of draw- 
ing jobs is where you have to bring a 
tube out of the center of a large blank, 
or, in other words, the blank is of such 
size that your metal has to be entirely 
stretched out of the blank center in the 
first operation, as at C, Fig. 4. 
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Fic. 5. A SPRINGLESS HOLDDOWN 


The area of the tube is calculated as 
leaving the flange entirely out of 
The stock will necessarily 


before. 
the figuring. 


be reduced and ordinarily it will stand 
from 0.005 to 0.015 in. The larger sur- 
face your first draw works on, the more 


it will eliminate this reduction, and the 
shape should be such that the metal will 
thin uniformly. Do not make a flat end 
to the punch, as that will cause the 
stretch to come in one place and conse- 
quently produce a fracture. 

The size of the first draw should be 
four to five time the area of the finished 
product and one-fourth deeper. The radii 
should blend nicely so the draw will be as 
uniform as possible and the various dies 
should hold the draw to its first depth 
until the last two operations, when it 
can be brought up. 

The drawing surface or straight part in 
the dies need not exceed % in., and the 
reason for this is that the metal, passing 
over the radius under a tremendous 
pressure, excludes the lubricant to such 
an extent that by the time it has reached 
the straight part of the die, it will not 
follow through far without scratching 
and cutting the work. 
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For large draws, where a double-action 
press is not available, a large geared sin- 
gle-action press will answer fully as well, 
although I would advise not using springs 
or rubber buffers to give pressure on the 
blank-holder, as they are very unsatisfac- 
tory on large draws, especially if the ma- 
terial to be drawn is steel, the principal 
objection being that a uniform pressure 
cannot be obtained. 

Fig. 5 shows a simple method which 
works to perfection on large draws 
whether round or rectangular. A is the 
cast-iron shoe of the die; B, the die; C, 
the blank-holder: DD, threaded studs; E, 
gage for locating blank, and FF, lever 
nuts. One side of the blank-holder is 
slotted so that by loosening nuts FF it 
can be swung out, a blank placed in po- 
sition, closed, clamped down again and 
the punch sent through. Care should be 
taken not to get the blank-holder too 
light or it will spring in the center, 
which will let the blank wrinkle. 





A Radiator Assembling 
Machine 


By F. W. WAGNER 


The main body or core, Fig. 1, which 
forms the cooling surface of the radiator, 
is made’ by forcing metal tubes through 
copper divisions, called fins. These tubes 
are likewise made of copper and a few 
thousandths larger than the holes in the 
fins, tq produce a press fit. Ninety-five 
tubes and 75 fins complete the core. 

To make the copper tubes water tight 
they are treated with an acid solution 
and then left in a solder solution for 
abeut 12 hours. The tubes are then ready 
to be forced into the fins. 

Explaining the drawing, Fig. 2, of the 
machine which forces the tubes into the 
fins: A is the cage where the fins are 
laid in and B the cage for tubes, which 
are put in place when the cage is off the 
machine. To assemble a set, the driving 
pulley, which has an open belt attached 
to it, is thrown into operation. This also 
revolves the cone clutch C, owing to the 
positive clutches at D. This cone is keyed 
to the bronze nut FE, which has an Acme 
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thread engaging the long rod F, thus 
drawing the slide with the push rods on 
it against the tubes and forcing them into 
the fins. When the tubes are pressed in 
the required distance, the pin G is so set 
that it slides against the latch H and re- 
leases the large lever J. The spring, con- 
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tracting through the lever J, throws 
clutch out of the driving pulley into 
reverse pulley (the clutch slides on 
key K). The side now runs back its re- 
aquired distance until the pin G hits 
against the finger L, pinned to the rod M, 
which in turn is linked to the large lever 
at N. This draws the cone clutch into a 
neutral position. When the next set of 
tubes and fins is ready, the operator of 
the machine draws the lever into the 
latch; at the same time the clutch is 
brought against the driving pulley and 
is ready to perform the previous opera- 
tions. The drawing shows the machine in 
that position. 

One featurc of this machine is: when 
the slide is reversing, the operator can be 
setting the fins and tubes in the cages 
for the next core, thus keeping the ma- 
chine in constant operation. 

The pulleys run 150 revolutions 
minute. 


per 
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Core Pasting, Handling and Storage’ 


With the increasing demands from the 
designing department for greater accu- 
racy in finished castings, it has been nec- 
essary to improve the core-room rigging 
to insure the accurate fit and location of 
the cores. For convenience many cores 
are made in halves so that they can be 
dried on flat plates. This method also 
affords an opportunity for the forming 
of vent passages on the parting. Fig. | 
shows a pair-of half cores and the vent 
block which was used in pressing vents 
in the cores. The horizontal strips at- 
tached to the blocks press grooves in the 
face of the cores that lead the vent to 
the face of the print and the vertical or 
projecting pins press vents into the pock- 
ets of the core. After baking they must 
be assembled and pasted together. 


CORE-PASTING DEVICE 


john Gow, of the General Electric Com- 
pany, has contrived and patented the de- 
vice for core-pasting shown in Fig. 2. It 
consists of a shallow wooden box made 
of pine, well protected with shellac. 
Through the bottom of this box is cut a 


series of grooves corresponding to the 


By H. M. Lane 








The increasing demands 
from the designing depart- 
ments for greater accuracy 
in finished castings has 
made it necessary to im- 
prove the core-room rigg- 
ing to insure the accurate 
fitand location of the cores. 

Some of the devices, jigs 
and gages for effecting this 
accuracy. 




















Ii:xtracts from a paper presented before the 
American Society of Mechanical Engineers 


force it up through the groove into con- 
tact with the face of the core. When the 
box is lifted out once more and the core 
removed there will be long narrow strips 


of paste where they are required on the 
































Fic. 1. 
IN CORES AND PRESS-VENTED CORES 


line of paste required to unite the parts. 
The core shown at the left is laid in the 
box, being guided into place by the three 
guide blocks. The box with the core 
in place is then placed in a tank con- 
taining 2 or 3 inches of liquid paste. 
The box is pressed into the paste so as to 


BLOCK FOR FORMING PRESS VENTS 


PASTING DEVICE 
NG SPLIT CORES 


Fic. 2. 
PAST 


FOR 


face of the core. The two halves of the 
core are then assembled and placed in the 
drying oven to dry the paste. This 
method is economical of paste and ap- 
plies the material very much more rapidly 
than it could be done by hand. It also 
avoids all possibility of getting paste into 


























Fic. 4. JiG FoR FILLING PASTING SURFACE 
OF JACKET Cores 


First SECTION OF CoRE PLACED 


ON PASTING JIG 


Fic. 5. 


Where duplicate work is to be 
excellent time 


the vents. 
done it has proved an 
saver. 


DRYING PASTED CORES 


After the cores are pasted it is neces- 
Sary to dry the paste before introducing 
the cores into the molds. In some cases 
a torch is used to dry the paste near the 
edges of the parting and the cores sent 
directly to the mold, but the maximum 
adhesion of the paste has not been de- 
veloped and the core is likely to shift. 
Generally a regular core oven is used for 
drying, the pasted cores being placed on 
plates and introduced onto core-oven 
cars or placed in drawer ovens. 

A device for pasting and drying cores 
in large quantities is shown in Fig. 3. 
The table supporting the core plates con- 
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Hoop USED ON PASTED 
CORES 


PORTABLI 


sists of angle-iron legs which carry angle- 
These 
carrying a 


iron rails running along the sides. 
in turn support cross-bars 
pair of ordinary railroad rails upon which 
The hood 


being 


the core plates may be placed. 
is lifted off the 
assembled. The cores are pasted on the 
plates with the use of suitable portable 
As soon as one entire bench 


while cores are 


pasting jigs. 
of cores has been pasted the hood C is 
dropped over the structure as shown. The 
gas pipes AA are provided with per- 
forations through their entire length and 
when C is dropped in position the gas is 
turned into the pipes and lighted. The 
heat from the gas jets issuing from the 
pipes AA rising under the core plates B 
is deflected by them to the sides of the 
hood, and surrounds the cores with hot 


air so as effectually to dry the paste. 
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For ventilation a series of small holes 
near the top of C is arranged as shown at 
‘ D. As soon as one bench full of cores is 
covered with its hood and the cores are 
drying th: workmen pass to the next 
bench and begin to paste cores on it. 
By the time they have pasted them on 
four or five benches those on the first are 
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CORE-TESTING GAGES 


After the cores have been dried they 
are tested by means of various gages, a 
set of which is shown in Fig. 8. The 
core. is placed on a steel plate and the 
shoulder at the right is filed off by pass- 
ing a file over the hardened-steel plates 
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of large machines this is operative if they 
arrive at the tariff frontier in properly 
closed cars. 

The new Swedish tariff which went 
into effect Dec. 1, decrees that ma- 
chinery imported must be accompanied by 
declarations of the gross and net weight 
of each package, as also an exact state- 


























Fic. 6. 
SECTION OF CORE IN PLACE 


dried, so that the gas can be turned off, 
the hood lifted and the cores removed. 
This scheme does away with the handling 
of the cores while the paste is green and 
avoids possibilities of cores shifting. 


CORE-ASSEMBLING JIGS 


For assembling automobile cores vari- 
ous types of jigs have been devised. The 
principle on which these jigs work is well 
illustrated in Figs. 4 to 8. Fig. 4 repre- 
sents a jig for filing the pasting faces of 
ceres. The upper edges of this jig are 
protected with pieces of tool steel which 
have been made as hard as fire and wa- 
ter could make them, so that they will 
not be affected by passing a file over 
them. The core is dropped into the jig 
shown in Fig. 4 and a coarse file passed 
over the pasting face so as to bring it 
to a uniform surface. The core boxes are 
so constructed as to allow about 0.01 inch 
on the core face for filing. The lower 
half of the core is then placed in a jig 
as shown in Fig. 5. The paste is ap- 
plied to the surface and the next section 
of the core placed in position as shown 
in Fig. 6. In this case it was a small 
section at the back of the core. The paste 
is then applied to the next surface and 
the upper half of the core is introduced 
as shown in Fig. 7. In taking the illus- 
tration a set of unfiled cores were as- 
sembled in the jig so that the parting is 
not perfect, as it would be in the case of 
filed cores. After the cores have been 
assembled in the jig they may be re- 
moved and placed on the core plate for 
drying in the oven or the entire jig may 


be placed in the oven and the cores dried . 


in the jig. Where a limited number of 
cores is required it is best to dry the 
ceres in the jig, but with a large number 
the amount of equipment in the shape of 
jigs would be prohibitive, and hence the 
vores are removed before drying. 


PASTING JIG SHOWING SECOND 


Fic. 7. PASTING JIG SHOWING COMPLETED 


CorE IN PLACE 


surrounding this portion of the core. This 
insures the proper length of the core from 
shoulder to shoulder. The interior diam- 
eter of the core is tested with the star 
gage shown at the left; the exterior diam- 
eter with the caliper gage shown at the 
right; and the print by the ring gage 
shown at the upper left-hand portion of 
the illustration. 

Where a large output of cores is re- 
quired these jigs are made entirely of 
metal, and it is no uncommon thing for 
the modern foundryman to hold his core 
work within limits of a few thousandths 
of an inch for medium-sized cores and 
within 0.01 inch for cores | foot or more 
in diameter or length. 

The use of core jigs is not confined to 
small work such as cores in connection 
with automobile castings, but may be ap- 
plied to steam engines or any large work. 
A wooden or metal frame may be con- 
structed with bearing points correspond- 
ing to the bearing points which carry the 
cores in the mold. The cores to be tested 
can. be lowered into one of these jigs 
with the crane and then by means of 
suitable gages the metal thickness that 
will be left at all points can be ascer- 
tained before the core is placed in the 
mold. 








Changes in Foreign Machin- 
ery Tariffs 


Changes in machinery tariffs have been 
made in Austria and Sweden. The form- 
er relates to transportation of 
through the Austrian tariff district and 
rules that in general, where there is no 
danger of fraud or misapplication or 
well founded suspicion of intent to smug- 
gle, machinery may pass through the 
district without a customs seal. In a case 


goods 


Fic. 8. GAGES FOR TESTING 
CoRE 


ment of the contents, and other inform- 
ation. In case of knocked-down machin- 
ery, there is required an explanatory de- 
scription and a designation of the parts 
which form a machine. 








A Drilling Block 
By C. W. HINMAN 


Here is a cheap and convenient cast- 
iron block for drilling holes on the driller 
and for allowing any size of drill to 
break through the work. 

By placing the work at the correct po- 
sition to allow the drill to come through 








A DRILLING BLOCK 


within the angle, as shown in sketch, 
a good support is provided for it. 

It will do for drilling any sized hole 
from No. 80 drill up. 

I had a wood pattern made and 
placed a casting from it at each drill- 
er throughout the shop. With this 
drilling block in use, all unsightly clear- 
ance holes in driller tables are not only 
unnecessary but more accurate work is 
possible than with a driller table which 
is not absolutely level all over. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 

















Getting Best Results out of 
Gisholt Lathe 


Every firm that would like to get the 
best results out of their Gisholt lathes 
should put on one experienced lathe hand, 
or,,if many machines are in use, one 
leading hand to take charge. 

Generally the manufacturer expects a 
big daily output from this type of lathe, 
and to obtain this the operator must do 
the work with the least number of tools 
possible, in order to save turning the tool 

















On work with small holes, such as 
bevel gears, gear blanks, sprockets, etc., 
the operator has to use two tools in one 
boring bar, the tool being made out of 
square steel, and liners of the required 
thickness are placed between those tools, 
so that as soon as the roughing tool is 
through, the finishing too! starts to cut- 
ting. Every time possible the operator 
should turn and core or face and core at 
once. 

In the accompanying cuts are shown 
some examples of work and the way to 




















Clearance 


Between the manufacturing and de- 
signing departments of a large machine- 
building plant a constantly recurring point 
of argument is the question of clearance. 
This is particularly true on the assem- 
bling floor, where the horrified designer is 
liable to see his most carefully figured 
fourth decimals ruthlessly mangled by a 
bastard file. 

As a general proposition the designer 
will make his parts fit “line and line,” 
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post or changing the tools. He should 
also grind his tools so that if possible he 
can do more than one operation with the 
same tool, for it is obvious that if the 
operator saves a minute on one piece, 
on one hundred pieces he saves a hun- 
dred minutes. 

On some work the operator has to use 
two tools at once, and, if necessary, he 
can put three tools on one side of the 
tool post, which means that he can turn 
two or three faces or sizes at once with 
one cut 

The operator should, if possible, set al! 
his tools on the tool post to only one 
stop, because plenty of work is spoiled 
by forgetting to turn the right stop 
around. 

If the soft jaws are used for the second 
operation, he must take care which pin- 
ion hole in the chuck he used when turn- 
ing out these jaws for the size required, 
and each time in chucking up another 
piece he should use the same hole; other- 
wise his work will run out. 


get the best results. A shows a hub in 
the first operation, with three roughing 
tools and a boring tool working at once. 
For finishing, the facing head is used 
with three tools, taking « light cut and a 
coarse feed. B shows a gear blank in 
the first operation machining three faces 
and the hole at once, or if the operator 
prefers, he can turn the and 
core. C is a big driving gear first op- 
eration with three tools in the boring bar 
and two in tool post. D shows an auto- 
mobile cylinder, with the tools roughing 


outside 


the flange. The next too! cuts the length, 
the outside taper and inside chamfer, 
ard the other finishes the flange face 


and the diameter. Working time on this 
job, including coring, leaving from 0.004 
to 0.007 in. for grinding, 14 min. E 
shows the second operation on a clutch- 
driving ring flange, with three tools finish- 
ing the face. 
FRANK J. ANDERLA. 
Elyria, Ohio. 


and will base his figures on such a fit. 
Also in assembling (on paper) the 
chances are that he will figure from 
center to center of clearance holes, even 
when no dowels are used. Of course, this 
is the most method of as- 
sembling drawings, and there is no par- 
ticular objection to it, always providing 
that the designer bears it in mind, And 
does not try to make parts clear by half 
a thousandth when one of them is located 
by a hoie inch clearance. This 
warning may seem unnecessary, but un- 
fortunately such are not so rare 
as might be supposed. 

Occasionally exigencies of assembling 
will arise, which may necessitate filing or 
altering the fit of some part. If this is 
found to be unavoidable, it should be re- 
ported immediately to the drawing room, 
as the point altered might have some im- 


convenient 


with 


cases 


portance not evident to the assembler, 
but which the designer would at once 
recognize. 


The same thing might be said of tae 








28 


small changes often made by the manu- 
facturing department in the parts of a 
new machine, for purposes of easier man- 
ufacture. These changes, however slight, 
should invariably be referred to the de- 
signer, as what seems of slight import- 
ance to a man not thoroughly familiar 
with the machine and its evolution, might 
be really vital. 

The only solution to the vexed question 
of clearance lies in the preparation of 
careful assemblies showing how it is to 
be divided and the amount required be- 
tween important points, and in holding 
the assembling force strictly to these fig- 
ures. Too often the drawing is thrown 
on the bench, and the assembler told to 
make the machine run, with consequent 
loss of interchangeability and added ex- 
pense, 


Brooklyn, N. Y. P. A. NAIPE. 








Tools for Turning and Bor- 
ing Eccentric Piston Rings 
Simultaneously 


The halftone and line show the 
tools devised by me a few years ago. The 
fact that the tools have turned out many 
thousands of rings quickly and accurately 


cut 


since then is positive proof of their 
merits. 
The whole outfit is inexpensive and 


simple to make, and the first few hundred 
rings will pay for the tool equipment, 
which consists of a chuck or faceplate A 
for holding the castings, several boring 
heads F for the different size rings, and 
a boring bar C. 

The holding chuck A for the casting B 
or “pot” as they are termed, screws to 
the spindle of the machine. Any make of 
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A B 
Fic. 1. DETAILS OF 
turret lathe may be used (the size de- 


pending on the size ring to be machined). 
Four slots are. cut in the face of the 
chuck to correspond to the four slots in 
the flange of the casting B. 

The only machine work necessary on 
the casting B is to face the back to avoid 
spring when clamping to the chuck. 


< 


a 
bay 
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The small size “pots” have the flange 
cast on the outside, while the large cast- 
ings have the flange on the inside as 
shown by dotted lines in the cut B which 
permits of holding a casting the full size 
of the chuck. 
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to engage a key in the boring bar and 
acts as a driver for the bar, causing it to 
turn with the work. 

The bar is made eccentric as shown; 
the amount to be determined by the 
amount of eccentricity required in the 
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The boring bar C is tool steel, hard- 
ened and ground. The length between 
the shoulders, as well as the length of the 
small end not keywayed, must be de- 
termined by the length of casting to be 
turned, and should be long enough to 
make six or eight rings. 

The boring heads F are cast iron, one 
for roughing and one to finish for each 
size ring. They are made a running fit 
on the boring bar and have a slotted 
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driver as shown to engage with a stud N 


in the face of the turret head as shown 
in the halftone, Fig. 2. This prevents the 
boring head from turning with the bor- 
ing bar but allows it to slide along on 
the boring bar. 

The spindle bushing D is a neat fit in 
the hole in the spindle and has a keyway 





RIG 





IN THE LATHE 


ring, and should be approximately ;’« inch 
for the smaller size rings. 

To turn a ring after the casting is 
chucked and trued up, the boring bar is 
inserted in the spindle bushing; the 
roughing head is slid on the bar, and 
the driver made to engage with the stud 
in the turret head and the feed thrown on 
the turret. With the lathe running the 
boring head will-then have a reciprocat- 
ing movement and at right angles to the 
spindle of the lathe. It is fed along to 
the work by the turret feed. 

While the work is being rough bored 
by the boring head a rough cut is taken 
on the outside with the regular turning 
tool in tool post. 

The finishing head is then run through 
at the same time you take the finishing 
cut outside. The boring heads bore the 
casting eccentric while the turning tools 
turn concentric, giving a ring thick on 
one side and thin on the other. 

The rings are then cut off singly. or 
with a gang tool. Allowance is made if 
any after finish is required. 

H. H. ESBENSHADE. 

Waynesboro, Penn. 








Distribution of Catalog Matter 


The distribution of catalogs should be 
given more consideration. They are com- 
piled and printed to reach possible buyers 
of the goods shown therein. Some of 
those who receive them are often in a 
position to buy, but they too often go to 
people who glance through the pages and 
put down the books as though it bored 
them to look at them at all. 
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I have at my elbow the catalogs of 
three firms making power presses. The 
reason they are there is this: I have just 
been asked to furnish some ideas to as- 
sist in the quickening of the production 
of a particular class of goods. Now I 
am able to devise a means of accomplish- 
ing this in a satisfactory manner, so far 
as plant would allow. To my mind it is a 
better investment to purchase a press 
specially equipped for that particular 
kind of work, than to spend money in 
making additions to the press already in- 
stalled, which could not possibly be made 
as good as a press in which those addi- 
tions were embodied in the design. 

In this instance neither the company 
nor their employee chiefly concerned had 
a catalog of either of the firms whose 
catalogs I have by me; in two cases I 
was able to show a picture of a press 
ready equipped for a very similar job. 
My catalogs are part of my library and 
not the least interesting part either. An 
hour or so may often be very profitably 
spent in looking through them. 

I want to suggest to all manufacturers 
that it would pay them to occasionally 
send out a batch of catalogs, not merely 
to those who are sufficiently interested 
to write for them, but to other firms 
whose productions call for machinery or 
other supplies, such as they are them- 
selves offering. Nor should they contene 
themselves with dispatching catalogs to 
the firms themselves, but it would pay to 
ask permission to mail a catalog to any 
or all of the foremen or men using the 
goods. 

The man who is handling machinery all 
the time naturally takes a real live in- 
terest in it. And when his boss comes 
round and presses for a greater output, 
can often, if he be supplied with cat- 
alogs, give proper descriptive summary 
of the output, confidently recommend a 
more modern machine, or a better, more 
uptodate outfit of appliances for the old 
one. 

Then if the man, or foreman, leaves 
his place for another one, he takes with 
him not merely his catalogs, but a first- 
hand knowledge of some of the goods ad- 
vertised inside. In fact, he becomes a 
life agent for or against those goods, ac- 
cording as he found they came up to 
expectation or not. 

Any additions to catalogs should be 
standard size and mailed to catalog hold- 
ers. In this way every catalog holder 
is kept posted right uptodate, so he knows 
what improvements have been made from 
time to time and what productions are 
obsolete. 

I know of several sales which have 
been made through this kind of advertis- 
ing and am quite sure that in many in- 
stances the courtesy would be repaid by 
the actual user of the machines suggest- 
ing Openings for their application, or 
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modifications which would extend their 
usefulness. 

To all manufacturers, whether of ma- 
chinery or something else; I would say, 
get as wide a knowledge of your product 
as is possible instilled into the actual 
user of it and get as close to him as you 
can. 

Geo. WM. SMITH. 

Birmingham, England. 








Jig for Drilling Ball Cranks 


The accompanying cut illustrates a jig 
designed for drilling ball cranks, which is 








Section on X-Y 


Jic FoR DRILLING BALI 


easily and quickly manipulated. The 
body of the jig was made of cast iron. 
The bushings BB were made of tool 
steel tempered, and the ends were cupped 
an accurate fit on the balls as shown at 
C Cc. A shoe D was also drilled and 
cupped to fit the balls. 

The jig is placed on the driller platen 
resting on the bushings B B. The piece 
of work is inserted in the cupped ends of 
the bushings and the shoe D put into po- 
sition. The wedge E is then driven into 
place, thus locking the work in the jig. 
The jig is then turned over and the holes 
AA are drilled, thus insuring paral- 
lelism of the holes. 

Dexter, Maine. Wa Be 
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Welding Two Crankshafts 
Together 


The accompanying cuts show the 
method employed at the shop of Struth- 
ers-Wells Co., Warren, Penn., for join- 
ing together two crankshafts. 

These shafts are used in an air com- 
pressor and at first were butted together 
at the center and the flywheel hub fitted 
over the joint, the keyseat extending 
into both shafts, but this method of join- 
ing the shafts together did not prove sat- 
isfactory, inasmuch as the keyseat wore 
in the shafts, allowing play or looseness 
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in the joint, and the shaft also had a 
tendency to spread at this joint. 
The shafts were taken out, the ends 
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METHOD OF PREPARING SHAFTS 
FOR WELDING 


IG. 1. 


chamfered off at 45 degrees and in the 
center of each a hole 1'% inches in diam- 
eter was tapped for a stud as shown in 
Fig. 1. This stud was 33% inches long 
with the threads at each end starting at 
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exactly the same point so that it could 
be screwed into each shaft and the ends 
brought together. 

The shafts were then welded down as 
far as the stud, using an oxyacetylene 
torch, and the old keyseats were filled 
with welding material as shown in Fig. 
2. The welded surface was then turned 
down, the keyseats were recut and the 
length, center to center of crankpin bear- 
ings, came out the same as it was before 
the welding was done. 

The shafts have now been in use for 
about five months and the work is proving 
entirely satisfactory. 


Warren, Penn. L. H. BURKHART. 








Cutting a Quick Lead Worm 


on the Lathe 

I recently had a worm to cut with a 
lead of 10.5 inches, sextuple thread, and 
having no miller equal to the job at hand, 
proceeded as follows, using an ancient 
56-inch lathe with triple back gearing. 

Referring to the cut, the faceplate gear 
A has 98 teeth and is driven by a 14- 
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The lathe screw is ™% inch lead and it 
will be seen that, through this gearing, it 
revolves 21 times per revolution of lathe 
spindle, giving 10.5 inches lead. 

To divide the six threads of the worm 
evenly, I took from the scrap pile an old 
gear, turned off the teeth and cut six 
equally spaced slots in it on a gear-cut- 
ting machine, using a 1'4-inch circular 
pitch, stocking cutter; and this I keyed on 
the end of the mandrel carrying the worm 
to be cut. I then attached a pawl to the 
faceplate to engage with the several slots 
of this driver and proceeded to cut the 
worm in the usual manner, indexing the 
driver one space after each pass of the 
tool and adjusting the depth of the cut- 
ting tool after each sixth pass, thereby 
carrying the six cuts down at one time. 

Stewartsville, N. J. A. W. DILTs. 


To Cut Off Fiber Tubing in 
the Lathe 


To cut fiber tubing successfully in a 
lathe or screw machine is quite a se- 
rious problem, on account of the way the 








DIAGRAM OF GEARING FOR Quick LEAD WorRM 


tooth pinion B on the back-gear spindle, 
which has on its opposite end a 120-tooth 
gear C engaging the cone pinion D. From 
this 120-tooth back gear, I geared a 30- 
tooth pinion E on a shaft set on two tem- 
porary stands and bearings on floor back 
of lathe head, and on the outer end of this 
shaft I placed a 38-tooth sprocket F for 
a Jeffrey No. 55 roller chain, which drives 
a similar sprocket G with the same num- 
ber of teeth. This sprocket G was car- 
ried on a stud on the lathe bracket and 
on the same stud, connected to this 
sprocket, I put a 42-tooth gear H and 
connected it to a 56-tooth gear 7 on the 
lead screw of the lathe, by an _ inter- 
mediate gear J, to give the screw the 
proper rotation for a right-hand thread. 


tubing is constructed. Fiber tubing is 
made of sheet fiber coiled up into tube 
shape, and held together by some adhe- 
sive, and when cutting off with a regular 
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cutoff tool, as shown at A, the action of 
the tool on the part of the tubing remain- 
ing in the chuck is to turn it in and leave 
a large burr on the inside, which is quite 
difficult to remove. 

With the tool I am using at present, | 
overcome this obstacle, leaving hardly 
any burr on the remaining part. The 
tool can be either of the blade or circu- 
lar form, as shown at B and C, respect- 
fully. I use a blade at present and show 
the type of tool holder used with the 
blade at D. The cutting-off tool, you will 
notice, is nothing more than a double 
cutoff blade, with the last cut slightly 
behind the first, so that the finished piece 
will drop off first, and the tool being fed 
in further finishes off the part remaining 
in the chuck. The tool is very easily 
made. A slot running the full length 
of the blade is cut in the front of it, ac- 
cording to dimensions at B, so that as the 
tool becomes dull, all that is necessary 
is to grind some off the top. The tool 
holder at D is self-explanatory, the screw 
needs very little tightening to hold the 
blade properly. 

CHARLES WOLF. 

Philadelphia, Penn. 








An Arbor for Holding Split 
Bearings 


The cut shows an arbor we made to 
hold babbitt bearings before we had them 
die cast. 









The arbor A is machine steel with 
tw» collars. The collar B is loose. Both 
B 
Aa af 
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are undercut about ;; inch at C and the 
outer edge slightly taper, so that when 
the halves were put together on the arbor 
and the loose collar pushed up, very little 
pressure of the nut D forced them into 
the recess and held them securely. The 
bearings were faced on the sides E and 
turned on the outside to a standard size. 





Detroit, Mich. J. C. PuGcu. 
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CUTTERS FOR FIBER TUBING 
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A Cheap Adjustable Snap 
. Gage 


The cut shows a cheaply made %- 
inch limit gage of tool steel, which has 
the advantage of being quickly adjusted 
to take up wear. Care should be taken 
to make the plain part of screws D a nice 








A CHEAP ADJUSTABLE SNAP GAGE 


fit in both halves of body and entering at 
least ‘4 inch into the tapped half of body, 
to insure both jaws being parallel when 
tightened up. The jaws are ground, after 
hardening, on the taper ranging from 
0.750 +0.0025 at the mouth to 0.750 
0.0025 inch at other end, the center being 
0.750 inch. The jaws are ground to the 
gage shown at C. The pointer B is of 
',-inch sheet steel, the point being placed 
where the gage measures 0.750 inch, and 
as the pointer screw holes are elongated 
the pointer is moved slightly to the right 
to take up any wear of the jaws. After 
a few adjustments of the pointer to the 
right, it is advisable to take the body 
apart and lap the face A down a little 
till the pointer resumes a central posi- 
tion on the jaw again, when the pointer 
adjustments can again be repeated. The 
holes shown at E are for clamping to the 
block during grinding. 
London, Eng. CuHaAs. M. TURNER. 








Backing Off Left Hand Taps 
and Hobs 


It has been my experience in toolroom 
work that hobs and taps should be 
backed off with a backing-off attachment 
to work satisfactorily, some requiring 
more than others, the amount depending 
on the material to be cut. 

In shops where hobs are manufactured, 
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BACKING OFF LEFT-HAND TAPS AND Hoss 


they probably have a device for driving 
left-hand hobs, but in shops where only 
two or three left-hand hobs or taps are 
made in a year such a device would be 
quite expensive, and the accompanying 
cut shows how I drive them. 

I put a piece of cold-rolled steel in a 
chuck or lathe socket and turn a small 
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center on the end, place the hob between 
that center and the tailstock center, leav- 
ing about ss inch space between the end 
of the hob and the cold-rolled steel, and 
fill that space with solder, which can be 
done either with a blow torch or soldering 
iron, and when the hob is fluted or milled 
before cutting the threads down to size 
the flutes can be filled with solder, mak- 
ing a strong enough drive. 

I am well pleased with the way it 
worked with me, for it is a nuisance to 
make a tap long enough to drive with a 
dog and then cut the end off after the tap 
is finished. The method outlined is used 
on hobs with taper shanks only, as those 
with holes in can be done on arbors. 

CHARLES WARREN. 

Seneca Falls, N. Y. 








Machining a Long Bearing 


The cut shows a bearing for a special 
testing machine, which presented some 
machining difficulties, the solution of 
which may be of interest. The milling of 
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could not be changed as to their relative 
location with center of bearing, so an at- 
tempt was made with a long twist drill 
in a 24-in. driller, the idea being to drill 
from both ends. This promptly “ran out” 
into the inside of the bearing after drill- 
ing about 5 in., so the drill shown at D 
was finally made from a length of '4-in. 
drill rod, with slightly than half 
its diameter milled off, and a single cut- 
ting lip on the end. 


less 


The bearing was blocked up on the 
lathe saddie, the holes being laid out on 
both ends and located in line with the 
centers, and after starting with a short 
twist drill, the long drill was placed in 
the chuck and started, the steady rest be- 
ing used to prevent buckling, and the finc 
feed used. This cleaned up our troubles 
for by occasionally backing out to re- 
move the chips, the three holes were fin- 
ished in short order, coming out in the 
worst case less than in. from the mark 
at the opposite end. 

C. P. Brown. 

Schenectady, N. Y 
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the joint, turning and boring presented 
no particular difficulties, other than its 
being necessary to run through the 
piloted boring tool A to remove sufficient 
stock to allow for boring tar A, which 
was made from a piece of 3'4-in. shaft- 


ing. 

The bearing was first milled and 
clamped together, then set up in wooden 
supports on saddle of a 24-in. lathe, 
bored and chambered, as shown, the 


chambers being cut by removing the up- 
per half and setting the tool in the bar 
B out the proper amount. 

After finishing the outside fits, flange, 
etc., on an arbor, the trouble began with 
the three long '4-in. holes shown, which 
were located on the dividing line between 
the babbitt and cast-iron shell. These 
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Tap Extension Socket Clip 


When socket for 


firmly in 


extension 
taps, the can be held 
the tap But there is no way of 
holding the tap in the broach of the sock- 
et. Consequently, it must be held in 
place with the hand until it is placed 
in the hole to be tapped. In many in- 
inconvenient, 
awkward 


using an 
socket 
wrench. 


stances this is 
cially when 
to be made 

The accompanying sketch shows a sim- 
ple attachment that can be placed on any 
socket. 


espe- 
reach 


very 
there is an 


In the figure is shown as front 
and side view of a socket and the 
shank of a tap. A pin A, beveled 
on the end, is riveted to a. steel! 
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spring. The spring is fastened to the 
socket with a small rivet above. A hole 
is drilled in the socket a trifle larger than 
the diameter of the pin A. 

Small nicks are made on the four cor- 








TAP EXTENSION SOCKET CLIP 


ners of the square of the tap. By insert- 
ing the tap in the socket the pin will snap 
in the nick on the tap. This holds the 
tap firmly in place; yet it can easily be 
withdrawn with the hand. 

A tap shank partly inserted in the sock- 
et is shown at B 


Hartford, Conn. J. E. Cooey. 








A Brake for a Driller 


It often happens that a small driller is 
used for odd jobs, which necessitates the 
frequent changing of drills. In such case 
a brake operated by the foot is a very 
convenient attachment. 


The illustration shows a brake that can. 


be easily made by a carpenter in two or 








FOR A DRILLER 


BRAKE 


three hours, and has been found very 
‘satisfactory in the two years in which it 
has been used. While it occupies a cer- 
tain amount of fleor space, in the case 
where it was applied this was no objec- 
tion. 

In the figure A indicates the driller 
base, B the tight pulley, C the loose pul- 
ley, D the brake beam and E its actuating 
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lever. The material may be of pine or 
any other cheap wood. The two main 
levers are sawed out and pivoted in such 
proportions that when at rest, the piece D 
will remain sufficiently far away from the 
tight pulley that it will not interfere with 
the belt when the driller is running. After 
the belt is shifted to the loose pulley, 
the lever E is pressed down by the foot 
at F, which raises the beam D and thus 
brakes the driller. 

The joints are made by using lag 
screws and washers, boring the holes 
larger than the screws to allow freedom 
of movement. 


Detroit, Mich. H. N. TUTTLE. 








Removing a Stubborn Wedge 


We had to remove a wedge from the 
base of a board drop hammer. After heat- 
ing, cooling, oiling and ‘“monkeying” 
away with a sledge hammer on the 
wedge a couple of days without suc- 
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REMOVING A STUBBORN 


cess, we finally succeeded in getting it 
out by applying great pressure and ram- 
ming at the same time. 

The sketch makes the operation too 


plain for further explanation. 
Chicago, IIl. M. JACKER. 








A Water Tight Plug in a 
Boiler 


A month or two ago, on her usual run 
across the Atlantic, a large liner, whose 
boilers were in a precarious condition, 
had a peculiar accident, when three days 
out at sea. 

Water had been observed, trickling 
down under the shell lagging, about a 
foot below the level of the combustion- 
chamber top. On stripping off the lag- 
ging, it was found to be a leak from the 
telltale hole in one of the combustion. 
chamber stays, denoting a broken stay. 

The usual remedy for this, when under 
steam, is to drive a taper pin into the 
hole, cut it off flush and rivet it over, to 
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stop the leak until the boiler can be shut 
down and the stay renewed. 

On riveting the pin, the stay started to 
leak around the edge; calking was re- 
sorted to, but this failed to make it tight, 
so it was decided to cut the boiler out. 
To attain this end, the fires were drawn 
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% A WATER-TIGHT PLUG IN A BOILER 


and the feed check valve opened up, lest 
the stay should blow out, before the pres- 
sure was off the boiler, and cause an 
accident, as it now seemed quite loose. 

In about an hour and a half, the pres- 
sure was off the boiler and all shut 
down; then a few blows from a hammer 
knocked the broken stay into the boiler, 
as the body had broken and sprung out 
of line. 

As the thread in the shell plate was 
gone, putting in a new stay meant tap- 
ping the hole a size larger, and there 
being no tap on board of the size re- 
quired, another method was resorted to, 
so as to avoid entering the boiler, and at 
the same time hustle the job, as all 
available steam generators were neces- 
sary if time .was to be kept, and this, on 
a liner, is the point aimed at. 

A taper bolt A, large enough to pass 
through the hole, was found and threaded 
up to within 1 in. of the large end. 
This was inserted in the hole and a piece 
of copper pipe B, the same size as the 
hole, was placed over the bolt, like a 
sleeve, projecting about 3¢ in. on either 
side of the plate. A washer C and nut 
D were then put on and the whole thing 
screwed hard up with a 4-ft. lever on the 
wrench. The harder it was screwed, the 
tighter it became, until it seemed solid. 

The boiler was then pumped up to 
working level and the fires rekindled; in 
three hours after fires were lit, the stop- 
valves were opened up and the boiler put 
*n commission again. 

There was not a drop of leakage from 
the repair, which carried us to port, 
where it was replaced by a new stay. 
The accompanying cut may give a better 
idea of this stopper, which withstood a 
pressure of 200 Ib. per sq.in. for a period 
of six days. 

C. F. MEYERs. 

Dundee, Scotland. 
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Discussion of Previous Question 


Referring to letters and articles previously published 

















Overcoming Troublesome 
Shadows 


On page 948, there appeared an article 
by J. Rollinson, in which he states that 
he had failed to work in a drawing room 
where there were practically no shadows 
on the drawing board. 
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OVERCOMING TROUBLESOME SHADOWS 


The lighting scheme of the drawing 
room in which I am at present employed 
is shown by the accompanying diagram. 
As will be seen from the sketch, rhe 
shadows caused by one light are offset 
by the other lights. 

If Mr. Rollinson is in a position to have 
the lighting arrangement changed, and 
will follow this arrangement, he will not 
be troubled by shadows. 


Dexter, Me. E. W. Tate. 








Core Room Considerations* 


On account of the great increase in 
price of core oil about a year and a half 
ago, it became necessary to find an oil 
that would answer the purpose which did 
not cost from 60 to 80 cents a gallon. 
After some experimenting, we decided on 
a make that we could buy for 36 cents a 
gallon and to use a ratio of 50 parts 
sharp sand to one part oil. This seemed 
fairly good to us for a time, but we no- 
ticed when the molds were poured, that 
a great deal of oil was burned off; hence 
we began reducing the ratio and mixing 
more thoroughly in the sand mixer. The 
result was that we obtained just as good 
results and reduced our ratio to 80 parts 
sand to one of oil. We can make a great 
many cores at 100 to one, but found that 
the 80 to 1 ratio was satisfactory for all 
of our cores and that there was no need 
of having but one kind. We have to add 
a considerable amount of water to make 
the cores stand when green. This can- 
not be done unless the sand is mixed in 
a mixer that works the sand and oil 
together thoroughly. 


*A discussion read before the American So- 
ciety of Mechanical Engineers. 


We have also tried mixing core sand 
with both oil and glutrin. This makes a 
very good core if it is to be used im- 
mediately, but when allowed to stand 
in the mold it seems to accumulate moist- 
ure. We have not been able to get sat- 
isfactory results as yet, but may do so 
later. 

Another loss that a foundry has to con- 
tend with, is caused by the cores being 
improperly baked, especially when the 
cores are baked at night, and the oven is 
left in charge of the watchman, who has 
other duties to attend to. We sometimes 
find them either burned and a total loss, 
or too green to use. In either case, it af- 
fects the production of the whole foun- 
dry. The ovens should be under perfect 
control and in charge of an experienced 
man. 

Having found it necessary a short time 
ago to break in a number of men and 
boys at core making, our greatest diffi- 
culty was in getting them to ram the sand 
properly and lift the box off the core 
without breaking it. This requires ex- 
perience and led the writer to invent a 
machine that could be attached to the 
core bench and handle boxes for irregu- 
lar cores. This very simple little ma- 
chine jar rams the sand, rolls over the 
core box and plate and lifts the core box, 
leaving a perfect core on the plate ready 
for the oven. It not only overcomes the 
difficulty with inexperienced help, but 
they made better cores, more of them, 
and they cost less. 

Several years ago the writer had dif- 
ficulty getting some very small cores that 
had to stand a heavy body of iron. We 
finally were able to accomplish this by 
using ground asbestos, sand and oil. 
This might be of interest to anyone hav- 
ing the same trouble. 

The only way to overcome these dif- 
ficulties is by continuously experiment- 
ing with new binders and equipment 
which are being put on the market from 
time to time. 

A. N. KELLY, 

Foundry superintendent, American 
Blower Co., Detroit, Mich. 








I wish to emphasize the importance of 
grinding, especially for sands used in 
making steel castings. It is evident from 
Mr. Lane’s experiments in grinding that 
all sand mixtures are not benefited alike 
by this treatment; however, there are 
great benefits to be derived from grind- 
ing. 

Let me 


give an illustration of this. 


A certain firm having a grinder out of 
commission through a breakdown, and 
molders going home on account of hav- 
ing no mixed facing for making steel 
castings, tried a suggestion of having la- 
borers “cut over’ a batch of the mixture 
with shovels, and at every complete 
turn-over of the mixture, tramp it with 
the feet and pound it afterward with 
rammers. A good hour’s labor of this 
hand treatment was expended with very 
little success in securing the plastic body 
that was derived by the grinding process. 
Anyone who will try this, will be brought 
to a greater realization of the import- 
ance of grinding to create a plastic body, 
with sharp sands having very little bond, 
as are used for making steel castings, 
than is possible without such experience. 
Cleveland, Ohio. THOMAS D. WEsT. 





Slag Cart for Forge Shop 
Furnaces 

Wolfgang de- 

in connection 


On page 848, W. H. 
scribes a cart to be used 
with a forge-shop furnace, which may 
be found too small in some cases, but 
this could easily be overcome by increas- 
ing the measurements to suit our need, 
for another feature, which 


were it not 


\ 
\ 








SLAG CART FOR FORGE-SHOP FURNACES 
becomes a decidedly important factor in 
a larger truck, and by this I mean the 
ability of the truck to stand alone; so I 
would like to suggest a different des‘gn, 
which will give this result, and perhaps a 
littke cheaper construction. 

In the cut the axle is made out of a 
piece of 1'4-inch cold-rolled steel, turned 
down on the ends to 1% inches for the 
wheels and driven into the cored holes in 
lugs cast on the truck body, two set- 
screws holding it securely in place. 

The handle and leg are in one piece, 
held by three capscrews screwed into 
bosses on the body, and the wheels are 
from 20 to 24 inches in diameter. 
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Just here I would like to say that 
trucks of this style are of little use in the 
foundry for hot slag as it comes from 
the cupola, because the intense heat and 
sudden cooling when run out into the 
open in all kinds of weather proves too 
much for cast iron to stand, unless made 
so thick that the result is clumsy. For 
the purpose Mr. Wolfgang suggests, how- 
ever, there is not apt to be trouble from 
this cause. 


Hamilton, Ont. A. M. Lounr. 








Arrowheads on Drawings 


There is one point in the article on 
page 971, by T. H. Parks, om “Dimension- 
ing Drawings,” that I think is open to 
criticism; that is, the practice of omitting 
arrowheads on original drawings, and 
having them put on the tracing by tracers. 
Probably there would be no trouble if the 
tracer was an experienced man or boy, 
but very often the tracing is done by boys 
who have no knowledge of what they are 
doing. In that case, more care would 
have to be taken by the draftsman in 
making his dimension lines, to see that 
they stop at the right place. Ordinarily 
a draftsman can run dimension lines 
along a drawing, and by placing in arrow 
heads, the tracer can understand what 
the lines are intended to dimension. 

I imagine the care taken in dimension- 
ing drawings without arrowheads would 
more than make up the time necessary to 
put them in. 

ARTHUR N. PATTERSON. 
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ings, not to mention a probable consid- 
erable indirect loss on account of lost 
time and errors in the shops, chargeable 
to poor prints. 

Practically the same argument applies 
to blueprints. A print is almost invari- 
ably caught up between the thumb and 
finger of the workman, the thumb being 
pressed more or less firmly against the 
blue front of the print close to the edge 
A microscopic examination of the opera- 
tor’s thumb is unnecessary to suggest the 
necessity of a 1l-in. marginal field to pre- 
vent effacement of lines and dimensions. 

As to the labor cost involved in the ap- 
plication of border and working lines, cut 
it out. Buy tracing cloth cut one-half 
inch larger than finished dimensions. A 
printer properly instructed will put on 
marginal and working limit lines, togeth- 
er with title blank and such other legend 
as may be required with a uniformity 
which is not to be equaled in a drawing 
room, and at a saving in cost which will 
be worth while. 

W. M. FLEMING. 

Holyoke, Mass. 








Milling Side Teeth in Mill- 
ing Cutters 


On page 608, Vol. 33, there is worked 
out a formula for finding the angle 
at which to set the dividing head 
of a miller when milling the side teeth 
in milling cutters. 
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Repairing by Oxyacetylene 

If shop. owners and managers under- 
stood the full possibilities of the oxy- 
acetylene welding process, there would be 
a welding outfit in every shop. Recently 
the tool slide on the compound rest of 
one of our lathes was broken off the tool- 
post slot. To send to the factory for a 
new one would have taken two weeks, 
with a chance of its not fitting when we 
got it. We welded it, filed and scraped 
it and had it on the lathe in about 3 hours. 


Another job was a brass gear from a 
cam shaft of an automobile engine. About 
a dozen teeth were broken out of it. We 
cut away the rim a short distance below 
the broken teeth, bent a piece of Tobin 
bronze to fit the space and welded it on. 
The gear had no hub but was fastened 
to the shaft by a large flange so we could 
not use a regular mandrel to hold it 
while cutting the new teeth, and to make 
a mandrel to fit would have taken too 
long. We chucked it in the lathe by the 
inside of the rim and fastened a finger 
to the bed of the lathe in such a posi- 
tion that it could bear against the good 
teeth of the gear and index it for the new 
ones. A cutter held in the too) post and 
a little elbow grease on the lathe car- 
riage soon cut the teeth. 


Nearly every day we get jobs which 
are easily repaired by this welding pro- 
cess, but could be fixed in no other way. 
On many of them the cost of the gas is 
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Cold Spring, N. Y. , |. ii at as Recall hance 
Number of | 
Teeth 45° 50° | (60 65° 70° 75° 80° 85° 
: > 6 36° 08’ | 50° 55’ | 62° 21’ |] 57° 08’ | 81° 17’ 
Border Lines Decrease 7 F 43° 36’ | 54° 13’ | 62° 50’ | 70° 22’ | 72° 13” | 83° 42’ 
. 8 32° 57’ | 54° 44’ | 61° 30’ | 68° 39’ | 74° 04’ | 77° 13’ | 84° 52’ 
Efficiency 9 32° 58’ | 45° 15’ | 61° O01 | 66° 58’ | 72° 13’ | 77° 00’ | 81° 29° | 85° 47° 
. 10 43° 24’ | 52° 26’ | 65° 12” | 70° 12’ | 74° 40’ | 78° 46’ | 82° 38’ | 86° 14’ 
The communication on page 1076, un- 12 54° 44’ | 61° 02’ | 70° 32° | 74° 23’ | 77° 52’ | 81° 06’ | 84° 09’ | 87° 06’ 
. 14 61° 12’ | 66° 10’ | 73° 51’ | 77° O1’ | 79° 54’ | 82° 35’ | 85° 08’ | 87° 35’ 
der the above caption, by F. D. Buffum, 16 65° 32” | 69° 40” | 76° 10’ | 78° 52° | 81° 20’ | 83° 37° | 85° 49 | 87° 55’ 
, , 18 68° 39’ | 72° 13’ | 77° 52’ | 80° 13’ | 82° 23’ | 84° 21’ | 86° 19° | 88° 10’ 
should be accompanied by an explanatory 20 71° 03’ | 74° 11° | 79° 11’ | 81° 17° | 83° 13’ | 85° Oo” | 86° 43’ | 88° 29” 
note. If it is intended as a double- 22 72° 55’ | 75° 44’ | 80° 14” | 82° 08’ | 83° 52’ | 85° 29’ | 87° 02’ | 88° 31’ 
= 24 | 74° 28’ | 77° oo’ | 81° 06’ | 82° 49’ | 84° 24’ | 85° 53” | 87° 18° © 39’ 
pointed shaft of derision leveled at our 26 | 75° 44’ | 78° rt $1° 49° | 83° 33’ 84° 51 86° 1 sve 30’ 58° rt 
‘ ; 28 76° 49’ | 78° 58’ | 82° 26’ | 83° 53’ | 85° 14’ | 86° 29’ | 87° 42’ | 88° 51’ 
much abused friends and advisors, the ef- ‘ | A Ae A Bo. A ae A we A ce aap > ane ._ = fs 
fici i it is too fine It misses 32 78° 32” 50° 33! 83° 24’ +e 10” 83° ar 36° 36’ S72 3y 30° Oo’ 
eney Cigmaeere, ; . 34 | 79° 14° | so° 59’ | 83° 48’ | 85° 00’ | 86° 06’ | 87° 08’ | 88° 07" | 89° 04’ 
the mark. If seriously intended, permit 36 79° 51’ | 81° 29’ | 84° 09’ | 85° 17’ | 86° 19’ | 87° 17” | 88° 13’ | 89° 07’ 
‘s . 80° 24’ 81° 58’ R4° 90/ R5° 2’ R6° , 7° 26’ gSR° , Oo / 
a suggestion that Mr. Buffum’s attempted 4 oe ae | cee ae | Sao ae | ane ae | ape ae | ee ae | ae oe | ae te 
saving by elimination of marginal space 42 81° 20’ | 82° 44’ | 85° 00’ | 85°-58’ | 86° 51” | 87° 41’ | 88° 29’ | 89° 14’ 
| 





around tracings and blueprints will ulti- 
mately prove “penny wise and pound 
foolish.” An experience of some years 


MILLING SIDE TEETH IN MILLING CUTTERS. ANGLE TO SET DIVIDING HEAD 








so small that it amounts to practically 





has disclosed the great practical value of 
liberal marginal space on both. 

In the case of tracings, note that ordi- 
nary deterioration, barring accident, in- 
variably begins along the edges. So a 
eracing in circulation for a period of years 
will print legibly in the center and badly 
along the edges, where it has been 
thumbed, creased and made opaque by 
handling between moist fingers. In an 
establishment in which the writer has 
been employed, a saving of cents by some 
past chief draftsman along the very lines 
suggested is now costing hundreds of dol- 
lars annually in the replacement of trac- 


The accompanying table, which was 
compiled from that formula, is in use 
every day in the milling-cutter depart- 
ment of the tool room of a large manu- 
facturing concern. 

The table shows the angle to the near- 
est minute, but as an ordinary dividing 
head is not graduated to read in min- 
utets, the nearest quarter degree is taken. 

There is no doubt that such a table will 
be of interest to tool makers, and espe- 
cially to those in charge of milling-cutter 
work. 

HAROLD LAMB. 

Chicago, III. 


nothing in comparison to the time saved 
on a breakdown job. 
CLASON St. JOHN. 
Fairmont, Minn. 
[This is printed solely to give an idea 
of the growing use of this method in 
small shops.—EbiTor. | 








According to the Railway Age Gazette 
the number of railroad cars built in the 
United States and Canada in 1910 by 50 
carbuilding companies was 185,357, of 
which 174,978 were built in United States. 





January 4, 1912 








Issued Weekly by the 


Hill Publishing Company 
Joun A. Hit, Pres. and Treas. Ros’t McKzay, Sec’y. 
505 Pearl Street, New York. 


Correspondence on mechanical sub- 
jects solicited and paid for. Name and 
address must always be given—not nec- 
essarily for publication. 

Subscribers can have address changed 
at will. Give old and new addresses. 

Subscription price $4 per year, postage 
prepaid, to any post office in United 
States, United States possessions and 
Mexico. $5.50 to Canada. $7 in all 
foreign countries except Europe and 
British possessions in Eastern Hemis- 


phere. 

Hill Publishing Co., Ltd., 6 Bouverie 
St., London, E.C., will serve all sub- 
scriptions for English Edition for Europe 
and British possessions in Eastern 
Hemisphere. Price 30 Shillings for 
England. For all other countries in 
Eastern Hemisphere, 35 Shillings. 

Published in the German language 
under the name of ‘‘ Maschinenbau,’”’ by 
the Hill Publishing Co., A G., 71 
Unter den Linden, Berlin, N. W. 7. 
Price for Germany 24 M , Austria 29 K.., 
Switzerland 32 Fr., other countries in 
Eastern Hemisphere 35 M., North or 
South America 40 M., or $10. 


Entered at New York Post Office as mail 
matter of the second class. 


Cable Address, ‘“* Macutnist,”’ N. Y. 




















CIRCULATION STATEMENT 


During 1911, 1,358,200 copies. For De- 
cember, 1911 (American weekly, Ameri- 
can monthly, English weekly and Ger- 
man weekly), total, 94,250. 

Of this issue 26,250. 

None sent free regularly, no returns 
from news companies, no back numbers. 








OUTLINE OF TOPICS, PAGE 245 








What Fosters Germany’s 
Industrial Growth? 


In the report to the Wisconsin Legisla- 
ture, embodying plans for the extension 
of industrial and agricultural training, are 
these striking statements: 

The fact that the Germans are going 
into the commercial markets and under- 
selling us is shown by cold, dry statis- 
tics. German sales in the United States 
have increased nearly 100 per cent. since 
1900; and in the English Colonies, South 
America, China and the entire world 
German products are going in a great 
and overwhelming stream. 

The report goes on to state that one 
of the causes of this tremendous indus- 
trial extension has been Germany’s thor- 
ough system of industrial education. 
Throughout the length and breadth of 
Germany nearly every small village has 
at least one industrial school, and in the 
small cities there are often several. The 
investment in these schools is enormous. 
These schools are turning out the men 
and women who are pushing Germany’s 
products into all of the markets of the 
world. 

What stronger argument than this do 
we need to encourage us to pass through 
the experimental period that is now with 
us, as speedily as possible consistent 
with substantial progress, into the period 
of widespread effective trade schools ? The 
sooner this is done, the sooner will our 
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sinews be strengthened for the struggle 
for our due share of the foreign trade of 
the world. 








Fire Insurance Premiums 


In order to prevent a loss by fire from 
falling upon one individual, or a group 
of a few individuals, the present system 
of fire insurance has been developed 
(from a small beginning many years 
ago), through which a tax in the form 
of premiums is levied, and a fund thus 
established to reimburse the individual 
sufferer. It is evident that the amount 
of this premium must be proportional to 
the fire loss experienced through a term 
of years, and that it must, in addition, 
cover the cost of the service and guar- 
antee of the insurance companies. Each 
individual thus feels the fire less direct- 
ly through the amount of his insurance 
premiums, whether his property is at- 
tacked or not. Reliable statistics regard- 
ing the profits of insurance companies es- 
tablish the fact that no reduction in the 
average premium can be expected without 
a previous reduction in the total fire loss. 
Thus, a reduction in fire losses will mean 
not only a direct saving of property and 
life (over 6000 deaths from fire occur 
in the United States each year), but a 
corresponding reduction in the cost of in- 
surance to every policyholder. 

No structure is absolutely fireproof, 
but many tests have shown that it is per- 
fectly practicable to build a structure 
which cannot be ruined even by the fierc- 
est fire, which is seldom more than super- 
ficially damaged, and whose efficiency as 
a fire-break has been thoroughly demon- 
strated. More important than this, how- 
ever, we have the fact that existing build- 
ings not in themselves fireproof can be 
made almost perfectly free from serious 
danger of fire by the simple expedient 
of fitting them with a system of auto- 
matic fire-fighting devices, such as self- 
closing doors, and more important than 
all, automatic sprinklers. The doors 
would, for a limited time, hold the fire 
to a somewhat restricted area, but the 
sprinklers, while doing this in even bet- 
ter degree, would also perform the posi- 
tive service of either extinguishing the 
fire completely (which they do in about 
two-thirds of all cases), or of holding it, 
in check until the fire department, sum- 
moned by the automatic alarm set off 
by the sprinklers themselves, can arrive 
upon the scene and add the finishing 
touches. 

So well recognized is this protection in 
the minds of those who have given the 
subject serious study, that the Boston 


Chamber of Commerce has recommended 
the passage of an act requiring the equip- 
ment with sprinklers of all second-class 
buildings in the city, that is, of all build- 
ings of which the exterior only is non- 
combustible. 

The direct bearing of this upon the in- 
surance premium rests largely with the 
underwriters, but it has been found possi- 
ble in the average case to reduce the fire- 
insurance premiums on property so pro- 
tected by about 50 per cent. of the pre- 
vious figure. This would go a long ways 
toward paying for the installation, it be- 
ing estimated that about four years of 
this reduction of premium would com- 
pletely offset the cost and depreciation 
on the sprinklers. 








There Is No One Best Way 


One of the fallacies which underlie 
many of the so called efficiency-manage- 
ment schemes is the notion that there is 
necessarily one best way of doing every 
job. This is, perhaps, the worst stumb- 
ling block in the way of an understanding 
between the practical man in the shop 
and the systematizer who is filled to the 
brim with the most beautiful theories of 
the correct way of doing work. 

It is probably true that there may be 
a best way for every individual to do 
each piece of work, and that this is also 
the best way for many others to perform 
the same work. But it is not true that 
there is one best way for every man to 
follow, even though it might easily seem 
so from a slight study of the case without 
actually rubbing up against the work as 
it is done. 

Every grinding expert knows that be- 
cause a certain wheel gives the best re- 
sult on a given piece of work done in one 
machine is no sign that this will be true 
on another machine, even on identically 
the same work. The stiffness of the 
spindle, the mass of the metal to absorb 
vibration and other individual characteris- 
tics of the machine, affect the result. 

In precisely the same way the individ- 
ual workman has characteristics which 
affect the results, even though in differ- 
ent ways. And by the same token, it is 
by no means sure that the same wheel, 
the same work speed or the same feed 
are always best on the same machine. 
even on identical work. 

A case in point is in a shop where con- 
stant study is being devoted to every 
phase of the question. Here you will 
find that maximum production is obtained 
by different men in different ways, even 
though the machine, the work and the 
wheel are the same. Some men do bet- 








ter work with a slower work speed and 
a heavier feed, while others find it easier 
to secure the same results by reversing 
these values, 

In still another grinding department we 
find an instructor showing young men the 
best way, according to his notion,and other 
men securing equally good results by an 
entirely different method. Nor is this a 
shop where methods and times have not 
teen carefully studied. 

In fact, they still have painful recollec- 
tions, which include a decreased »roduc- 
tion and the loss of many of their best 
men. due to an honest attempt to enforce 
their belief that there was one best way 
to do every job. As this was a piece- 
v ork proposition, their loss also meant 
a loss to the men week after week, and 
cannot be laid to a combined effort to 
cestroy a system. Men do not deliberate- 
ly cut their pay envelopes week after 
week to defeat any system, regardless of 
their attitude toward it. 

We could cite many other instances, 
lut these suffice to show that for really 
best results, the individuality of the work- 
man, as well as the individual character- 
ictics of a machine, must be carefully 
considered. It is even possible that with 
exch simple and favorite examples as 
Fandling pig iron, shoveling sand or lay- 
ing bricks, an allowance for the difference 
i1 the individual human being might 
prove advantageous. And the more com- 
p'ex the operation, the more allowance 
must be made for the human factor. 

We are sure that no thoughtful per- 
con will look on this as in any way op- 
rosed to time or motion study or to any 
other means of improving efficiency in 
shops, oftices, or other departments of 
human endeavor. There is little danger 
in too great advances being made. The 
danger lies in fancied improvements and 
in paper efficiency, which does not show 
in the bank account. 

What we need is an earnest endeavor 
to promote anything which tends toward 
rational management, as this makes for 
real efficiency and benefits all concerned. 








The Panama-Pacitic Ex- 
position 


The plans for the Panama-Pacific Ex- 
position are now well underway with a 
prominent engineer, Charles C. Moore, 
of San Francisco, as president of the 
company. This should argue well for hav- 
ing engineering occupy a prominent place 
on the program. Such a course will be 
especially fitting, because the exposition 
is to commemorate the building of the 
Panama Canal, one of the greatest engi- 
neering feats in history, because the prac- 
tice of engineering is an important factor 
in forwarding civilization, and because 
engineers and engineering are deserving 
of widespread recognition in public af- 
fairs. Thus, engineering and the me- 


AMERICAN MACHINIST 


chanical industries should be worthily 
represented at San Francisco in 1915. 

Further, an example set by our Centen- 
nial Exposition at Philadelphia, in 1876, 
should be followed and bettered. Nota 
great deal of space was devoted there to 
engineering apparatus but some splendid 
tests were carried out. The work was 
done by a board of prominent engineers, 
and the result fixed the standard of pro- 
cedure in boiler tests, and defined the of- 
ficial unit of boiler horsepower. 

This stands out in agreeable contrast 
to the work of succeeding expositions, 
which, with the possible exceptions of the 
ones at Chicago and St. Louis, have left 
lii.le permanent effect on engineering and 
machinery building. 

The usual practice has been to consider 
nothing but ingenuity of design and sup- 
erficial finish as important facters in de- 
termining exposition awards. 

The question asked of any piece of en- 
gineering apparatus or machine today is: 
“What will it do?” This question should 
be prominently before the boards of 
award when they come to consider the 
exhibits at San Francisco, Awards should 
be made on the basis of excellence of 
performance, not merely on ingenuity of 
mechanism or surface paint and polish. 
Should this be faithfully and conscien- 
tiously done, the awards will have a much 
greater value than the awards of some 
preceding expositions. Far too often we 
hear the expression, “Oh, anybody can 
get a medal from an exposition.” 

If this is not done, the San Francisco 
Exposition will be a mere show place and 
selling booth, instead of a gathering to- 
gether of the best mechanical products 
of the world in fair competition and with 
the knowledge that “The best fellow will 
win.” 

Awards on the basis of performance; a 
medal to the machine tool in a given 
class removing the largest amount of 
metal with the least expenditure of power, 
having the highest mechanical efficiency 
in its own mechanism, showing that it 
possesses strength, rigidity and durability 

such an award would mean something 
to its recipient and should stimulate com- 
peting firms to better their product. 

We shall have occasion to refer to this 
again, believing that it holds great possi- 
bilities for good to the machinery-build- 
irg industry. There is no reason why it 
should not be put into effect. 








Civil Service Examinations 

The United States Civil Service Com- 
mission has made important modifica- 
tions in the examinations for mechanical 
and apprentice draftsmen in the Ord- 
nance Department at large, affecting ap- 
pointments in New England, at the 
Springfield Armory and the Watertown 
Arsenal. 

Henceforth no scholastic tests will be 
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given, and applicants will consequently 
not be required to assemble at any piace 
for examination. Their ratings will be 
determined according to their education, 
training and experience, and a certified 
drawing submitted as a specimen of their 
ability as draftsmen or apprentice drafts- 
men. 

The commission also announces an ‘ex- 
amination to secure eligibles from which 
to make certification to fill a vacancy in 
the position of testing-machine mechan- 
ic, at $1200 per annum, in the Bureau 
of Standards, Department of Commerce 
and Labor, and vacancies requiring sim- 
ilar qualifications as they may occur. 

It is desired to secure eligibles who 
are competent to supervise all mechan- 
ical work in connection with the operation 
and maintenance of testing machines. Ap- 
plicants must have had extended exper- 
ience in direct connection with the work 
of testing machines, and must be famil- 
iar with design, construction and opera- 
tion of testing machines, particularly of 
the Emery type. They must also be 
competent and experienced in the con- 
struction of the necessary tools and aux- 
iliary test specimens required for this 
work. 

No written examination will be re- 
quired, but a detailed statement of ex- 
perience, training and fitness must be 
made upon the application and examin- 
ation form, from which, together with 
corroborative evidence, the rating on ex- 
perience, training and fitness will be 
made. All statements relating to train- 
ing, experience and fitness are subject to 
verification. The age limit is 20 years or 
over on the date of the examination, 
which is scheduled for Jan. 13, 1912. 

Applicants should apply for form 1800, 
either to the United States Civil Service 
Commission, Washington, D. C., to the 
secretary of the board of examiners, post 
office, Boston, Mass., Philadelphia, Penn., 
Atlanta, Ga., Cincinnati, Ohio, Chicago, 
Ill., St. Paul, Minn., Seattle, Wash.. San 
Francisco, Calif.; custom house, New 
York, N. Y. and New Orleans, Louisiana. 








Winona Technical Institute 

In the legal action that has involved 
the Winona Technical Institute, a deci- 
sion has been rendered by the Indian- 
apolis Court, which, in effect, preserves 
the grounds and buildings to the city of 
Indianapolis for industrial-education pur- 
poses forever. 








PERSONALS 

George Bennett, who has been generai 
sales manager of the Willys-Overland 
Co. for some time past, has been elected 
vice-president of that organization. 

William H. Connell, Jr., has been ap- 
pointed manager of the Pittsburg office of 
the Hilles & Jones Co., Wilmington, Del.., 
and will make his headquarters in the 
Oliver Building. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared ‘by 


the editors 

















High Duty 24 In. Lathe 


In Fig. 1 is shown a new model lathe, 
recently developed by the American Too) 
Works Co., Cincinnati, Ohio, which has 
been designed for transmitting unusual- 
ly high powers. 

As shown in Fig. 2, the head affords 
eight spindle speeds through’ the medium 
of 12 gears, two frictions and one jaw 
clutch. The speeds are produced in geo- 
metrical progression and cover a wide 


levcrs, producing 48 changes for threading 
and feeding. The cone and tumbler gears 
are cut from steel castings, with 20-deg. 
involute Brown & Sharpe cutters, which 
produce a tooth pointed at the top. The 
threading mechanism possesses a non- 
speeding-up feature, which enables the 
power to be transmitted direct through 
the cone for cutting the coarse threads 
and feeds, and thus eliminates the neces- 
sity of speeding up by compound gear- 
ing. A quadrant construction is fur- 
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range, from 7.3 to 270 r.p.m. All gears 
are of wide face, are cut the coarsest 
pitch practicable and are mounted on 
short shafts, which are rigidly supported. 

The spindle bearings are supplied with 
sight-feed oilers, while the other bear- 
ings are bronze-bushed, the bushings be- 
ing so constructed as to form a recess 
for retaining the oil, which is supplied 
through oil pipes from the outside of 
the head and which is fed to the bearing, 
by means of a strip of felt inserted in a 
slot cut in the bushing. 

The driving pulley runs on a bronze- 
bushed steel sleeve, which relieves the 
initial driving shaft of belt strain. Lubri- 
cation is effected by means of a circulat- 
ing oiling system. 

The thread-cutting and feeding mech- 
anism is of the cone and tumbler type, 
and embodies only 17 gears and three 


HIGH-DUTY 24-IN. LATHE 


nished on the end of the bed, by means 
of which this lathe is given a very wide 
range for feeding and screw cutting. In 
order to obtain any thread or feed not 





GEARED HEAD MECHANISM 
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listed on the index plate, it is only neces- 
sary to figure out the correct gear com- 
bination to produce the desired thread 
and then add the gear or gears to the 


quadrant. The index plate showing the 
different combinations for obtaining the 
thread and feed is located on the box di- 
rectly over the tumbler lever and is direct 
reading. The lead screw and feed rod 
operate independently, the lead screw be- 
ing used only for chasing threads while 
the feed rod is used for all feeding pur- 
poses. 

The apron is of double-plate construc- 
tion. A noninterfering plate is  fur- 
nished, which prevents the lead screw and 
feed rods from being engaged at the 
same time. The oil for the apron is in- 
troduced from the outside by means of 
pipes and is led to reservoirs formed in 
the back plate of the apron, which contain 
a large supply of the lubricant. The oil 
is then fed to the different bearings by 
means of oil ducts, the oil being filtered 
and the flow regulated by means of strips 
of felt placed over the openings of the 
ducts. 

The tailstock is of the bolt type, the 
back bolts extending to the top of the bar- 
rel while the front bolts extend only 
above the base of the tailstock. The 
rigidity of the tailstock is further in- 
creased by being supplied with a pawl 
which is dropped into a rack cast in the 
bed. The tailstock barrel is not split 
and is supplied with an improved form 
of plug binder for clamping the spindle. 








Band Saw Setting Machine 


A band-saw setting machine, having a 
range for saws from ‘ to 1 in. wide, 
has recently been developed by the 
Rotary File & Machine Co., Brooklyn, 
me 

One revolution of pulley or crank 
feeds and sets two teeth, one to the right 
and the other to the left, the feed finger 
acting on the tooth being set. All these 
movements are automatic. The blade 
travels in a channel formed by the saw 
vise guide for back and the tooth guide, 
all of which are adjustable to various 
widths and gages. The feed and setting 
mechanism are substantial, the paw! and 
hammers being made of hardened steel. 
There are take-ups for wear, and when 
necessary, any parts can be replaced. The 
pawls and hammers can be removed for 
grinding when worn or replaced by du- 
plicates. 

On this machine the teeth of old saws 
which are uneven in height and length 
all receive a uniform amount of set. 
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Draftsman’s Instrument Tray 


The accompanying halftone shows a 
draftsman’s instrument tray, of which the 
brackets are polished aluminum castings. 
A limited vertical adjustment is obtained 
by means of a long stud supporting the 
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two driving lugs A, which fit a slot in the 
spindle end. Inside the cylindrical hole 
in the driller spindle nose is a seat for 
the latch B, which prevents the collet 
from dropping out. The sleeve C is loose 
on the body of the collet and has move- 
ment endways. When in its upper posi- 
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DRAFTSMEN’S INSTRUMENT TRAY 


shelf and provided with a collar and 
thumbscrew. For more vertical adjust- 
ment the bracket may be inverted, the 
hinge pin being forced through to the 
opposite side. 

The brackets are 12 in. long, and the 
shelf is of wood, 12 in. in diameter and 
covered with felt. A pocket is provided 
to hold the ink bottle securely. A wall 
plate is provided as a point of support 
where the drafting board is next to the 
wall, and a swiveling clamp to meet other 
conditions. 

The tray is a recent product of H. D. 
Pomeroy, 812 Dillaye Building, Syracuse, 
i 








A Sensitive Driller 


The halftone, Fig. 1, shows a driller built 
by the Hamilton Tool Co., Hamilton, Ont. 
The nose of the spindle accommodates 
the quick-change collet made by the same 
concern, so that with a suitable number 
of these collets equipped with drills the 
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QUICK-CHANGE COLLET 


machine handles work usually done on a 
multiple-spindle machine. The table is 
11x18 inches. 

The collet is shown in Fig. 2. It is pro- 
vided with a taper hole to fit the drill 
shank. On the outside of the body are 


tion it depresses the latch B, so that the 
collet can be inserted or removed. The 
usual drift hole is provided and also a 
permanent drift D, located in the body of 
the collet. This collet can be inserted 
or removed almost instantly while the 
spindle is running at high speed. 
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Wheel Guards for Grinders 


The accompanying halftone shows a 
line of wheel guards recently brought out 
by the J. G. Blount Co., Everett, Mass., 

















WHEEL GUARDS FOR GRINDERS 


to be used in connection with their line 
of dry grinders. 

These wheel guards are mounted on 
the back of the grinder head and are ad- 
justable to allow for wear of wheels. 
They are made in seven sizes. 


Wall Reamer and Driller 


The type of machine shown herewith is 
used principally on drilling and reaming 
and is attached, in gangs, to the columns 
or legs of a movable steel structure, sim- 
ilar to a gantry crane. 

The double-hinged arm,'consisting of 
two 4-ft sections, has a reach of 8 ft. 
from center of spindle to face of wall 
plate, and a vertical travel on the wall 
plate of 3 ft. 5 inches. 

The elevating mechanism consists of 
a 2'-in. elevating screw, hung on a roll- 
er thrust bearing in a bracket that can be 
set on either side, and connects by miter 
gears and a sliding clutch with the power 
shaft. The lever shown hanging from 
the elevating-gear bracket controls the 
vertical movement of the arm, and the 
slotted bar shown is the adjustable stop 
for limiting the height of travel. The ele- 
vating lever is locked in the neutral posi- 
tion. 

A pull of less than ten pounds is suf- 
ficient to move the arm to any position, 
due to its being provided at the hinges 
or trunnions with roller bearings and ball 
thrust bearings. The rollers run between 
inner and outer steel sleeves. In case 
of wear developing looseness, the sleeves 
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can be easily taken out and renewed, 
without affecting the steel trunnions. The 
trunnion journals are capped to facilitate 
taking apart, and to insure accurate align- 
ment they are tongued and grooved and 
taper dowel pinned. Provision is made 
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the power to the table when moved out- 
ward from the bed of the machine. When 
in that position the handwheel is motion- 
less and disengaged until moved toward 
the bed of the machine, when the power 
is thrown off and the table may be moved 
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WALL REAMER AND DRILLER 


for excluding dust and dirt from the 
ball and roller bearings. 

The motor shown mounted on the for- 
ward gate or arm is a Crocker-Wheeler, 
34%-hp., variable-speed, vertical type, and 
is geared directly to the spindle by steel 
gearing. The spindle is made of high- 
carbon crucible steel, running in a 
bronze-bushed steel quill or sleeve, and 
has 26 in. of vertical traverse. A steel 
gear guard protects the spindle gear. 
The counter-balance acts directly on the 
spindle, which is moved up and down by 
a steel rack-and-pinion and pilot wheel. 
The pilot-wheel levers are _ securely 
screwed into the steel pinion head, and 
pinned in position to prevent their work- 
ing loose. 

This machine was recently built by the 
William E. Gang Company, Cincinnati, 
Ohio, for operating on the steel work of 
the Panama Canal locks. 








Universal Grinder 


The grinder shown in the accompany- 
ing halftone is of the universal type de- 
signed for general toolroom work and 
light manufacturing. 

The sliding table is controlled in all 
its movements by the handwheel mounted 
on a sleeve, and which carries a clutch 
on its opposite end. This clutch engages 
with the table-driving clutch and applies 
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by hand. The table-reversing mechanism 
is a type of clutch motion, in which it is 
not possible to center the reversing clutch, 
as it will not stand in any but the work- 
ing position. 

The cross, or grinding-wheel feed is so 
arranged that the minimum or maximum 
feed may be applied by the movement of 
a hand lever on the front of the machine 
within easy reach of the operator. The 
minimum feed is 0.0001 in., the maximum 
0.001 in., and the intermediate positions 
of the feed-lever dial indicate 0.0001 in. 
each. 

The cross-feed handwheel is gradu- 
ated on its beveled flange to correspond 
with the teeth in the cross-feed dial. This 
enables the operator to see just how much 
the wheel is removing at each feed. By 
means of cutout latches the operator, 
after roughing down his work, may throw 
off the feed at either end of the table 
trip, thus reducing the feed one-half for 
a finish without stopping any part of the 
machine. The swivel table is graduated 
to grind 6 degrees and 2% in. taper to the 
foot. 

The headstock is graduated 90 degrees 
and 15 degrees from center, and the 
wheel spindle is fitted with an end wheel 
for angle grinding on faceplate or in the 
chuck. The machine is equipped with an 
internal grinding fixture, which will grind 
from ys in. up. The normal capacity is 5 
in. swing, i6 in. between centers, 734 in. 
swing without water guards. The grinding 
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wheel is 8 in. diameter, 34- to 34-in. face. 
The end wheel is 6 in. diameter, ™%-in. 
face. 

The machine is a recent product of the 
Modern Tool Co., Erie, Penn. 








Portable Brazing Outfit 


The brazing outfit shown in the accom- 
panying halftone is constructed for use 
with either gasoline or kerosene as fuel, 
and is adapted for brazing of all kinds, 
tempering, annealing, melting metals, 
drying sand molds for castings, etc. 

Two burners are attached to copper- 
covered flexible oil tubing, which can be 
of any desired length and fitted with suit- 
able valves and connected to a ten-gallon 
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comes in 10-foot strips, previously 
straightened, is fed through the feed 
bushing A by hand. The bushing is made 
in two pieces for cheap replacement in 
case of breaking. B is a hardened stop 
pin against which the wire is fed for 
cutting off. The approximate length of 
the wire before bending is 1.86 inches. 

At the beginning of the stroke, before 
the wire is cut off, the mandrel C de- 
scends with the shoulder D resting on the 
stripper plate E. As the plunger moves 
further down, the end of the mandrel 
compresses spring F, which returns it to 
normal position when the cycle of oper- 
ations is completed. 

After the mandrel is in position, the 
blade G, fastened to slide H, moves in 
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PORTABLE BRAZING OUTFIT 


seamless steel tank, with air pump and 
air gage, as shown. After the burners are 
lighted the machine works automatically, 
and the flames from the two burners can 
be directed and concentrated on a single 
point, or used independently, as desired. 
The volume of flame is regulated by 
means of the needle valves in the burn- 
ers and the machine will burn at full 
sblast for five hours without refilling. 

The illustration shows the portability 
of the outfit, and for special purposes a 
similar type of outfit with 3 or more burn- 
ers can be furnished. 

This outfit is a recent development of 
the Turner Brass Works, Sycamore, III. 








Punch and Die for Forming 
Wire Rings 
By D. A. COLE 


The piece formed is a ring made from 
0.092-diameter wire, finished complete, 
one at each stroke of the press with the 
punch and die shown, which is of inter- 
esting construction. In the shop where 
these rings were made, there was not 
enough of this kind of work to warrant 
the outlay for an automatic wire-forming 
machine, the pieces being required in lots 
of 5000 about every two months. 

Referring to the die, the wire, which 
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and cuts off the wire and carries it to 
the mandrel, against which it is partly 
formed. The cutting-off and forming 
blade is actuated by cam J which moves 
the slide. Roller J is attached to the slide 
as a bearing for the cam. 

Slide H remains in this position until 
the piece is completed, and while the cut- 
off and partly formed piece is held tight- 
ly against the end of the mandrel by 
spring pin K, the ends of the piece wh.ch 
project beyond the sharp corners of the 
mcndrel are formed around it by the 
formers L, which work simultaneously. 
These formers are carried on the slides 
M of the die, and are actuated by cams 
N, which are adjustable so that the slides 
are moved at just the right instant. 

The slides carrying the formers L con- 
sist of the slotted blocks M, which are 
provided with roller bearings P, and 
which are guided in their movements 
by guide blocks R, S, T and V, fastened 
to the base casting. 

When the formers have bent the two 
ends about the mandrel, the piece is com- 
plete, and on the up stroke of the press 
the cams release the various forming 
members, which are returned to normal 
position by various coiled springs suit- 
ably placed. 

As the arbor rises, the completed ring 
is stripped from the mandrel by the strip- 
per plate, and the piece falls through a 
hole W in the base, into a box provided 
for catching them. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 

















METAL WorRKING 
NEW ENGLAND 


Churchill & Hayford, BGBucksport, Me., 
are building a large garage. 

Allan MeclIsaac, Hartford, Conn., will 
erect a two-story addition to his garage. 

G. E. Carlson will build an addition 


to his garage, on Church St., Middle- 
town, Conn. 

The Herrick Engine Co., 74 Broadway, 
New York, will its plant to South 
Norwalk, Conn. 

Nine locomotives 
of the Bangor & 
destroyed by fire at 

The 
incorporated 


move 


roundhouse 
R.R. were 
Maine. 

Conn., 
capital 


and the 
Aroostook 
Houlton, 
Westport, 


$100,000 


Vocophone Co., 
has with 
to manufacture talking 
James M. 
Ferguson 


machines. In- 
corporators, Evans, Carl 


Philgus and J. Bruce 


The Henry & Wright Manufacturing 
Co., Hartford, Conn., manufacturer of 
drill presses, ete., has purchased the 
plant of the Parker Motor Co., on Wind- 
sor St., and will move its plant from 
Sheldon St. 

Yale Auto Garage Co., of New Haven, 
Conn., has been organized to make and 
deal in automobiles, ete. Capital, $25,000. 


O'Connor, Simeon 
Smernoff, all 


Incorporators, Thos. P 
W. Crompton and Samuel 


of New Haven 

The Tolford Manufacturing Co., Hart- 
ford, Conn., has incorporated with $25,- 
060 capital to manufacture hardware. 


Incorporators: A. E. Greene, 8S. B. Greene 


and H. J. Farrell. 


The Yale Auto Garage Co., New Haven, 
Conn., has incorporated with $25,000 
capital to manufacture and deal in au- 


Thomas P. 
and 


Incorporators, 
Simeon W. Crompton 


tomobiles. 
O'Connor, 
Samuel Smernoff. 


The R. T. Green Corporation, Stoning- 


ton, Conn., has organized to conduct a 
shipbuilding business. A plant will be 
erected immediately and will be one of 
the largest in New England. President, 


W. R. Green, Stonington; vice-president, 
A. R. Lane, New York; treasurer, R. GQ. 
Green, Boston, Mass. 


MIDDLE STATES 


The Ohio Crucible Steel Co., 
Ohio, will enlarge its plant 


Cleveland, 


The Shaw Wire Fence Co., Warsaw, 
Ohio, will build additions to its plant. 

The Sharpe Spark Plug Co., Cleveland, 
Ohio, will buy some new machine shop 
tools. 

The French Oil Machinery Co., Piqua, 


Ohio, is building a new office and factory 
addition. 

The Chippewa Lumber and 
Co. will erect a pulp mill at 
Falls, Wis. 

The Lima Locomotive 
is in the market for equipment 
new foundry. 

The 


Building 
Chippewa 


& Machine Co. 
for its 


plant of the Cleveland Furnace 


Co., of Cleveland, Ohio, was partially de- 
stroyed by fire. 
The Republic Motor 


Car Co., Hamilton, 


Ohio, is building a new plant and will 
need equipment. 

The Ohio Electric Co. will install large 
street and interurban car repair shops 
at Zanesville, Ohio. 

The roundhouse of the Pennsylvania 


R.R., at Altoona, Penn., collapsed, caus- 
ing $15,000 

The Blaw Collapsible Steel Centering 
Co., of Pittsburg, Penn., will erect a fac- 


damage. 


tory at Yonkers, N. Y. 

Fire in the West Albany (N. Y.) car 
shops of the New York Central R.R., 
caused $50,000 damage. 

T. W. Cramp has let contract for a 
large garage at Chadwick and Spruce 
Sts., Philadelphia, Penn. 

A new brass foundry will be added to 


the plant of the Hydraulic Press Manu- 
facturing Co., Hamilton, Ohio. 


The Atwater Kent Manufacturing Co., 
Philadelphia, Penn., will erect a new 
factory for making electrical appliances. 

The Otis Steel Co., Ltd. Cleveland, 
Ohio, will build and equip a large new 
plant to make steel castings and plates. 

The White Co., Kast Seventy-ninth 
St.. St. Clair Ave., Cleveland, Ohio, is 


adding to its screw-machine equipment. 


The Oswego Bridge Co., of Oswego, 
N. Y., is reported as going to establish 
a branch plant at Sault Ste. Marie, Ont 

The New York Central R.R. has plans 
for yards and repair shops at Miller, 
Ind. The shops will employ about 1000 
men. 

The Otis Steel Co., Lakeside Ave. and 
Thirty-third St., Cleveland, Ohio, will 


move to another location and enlarge 
plant. 

Molin & Kershner, brass and iron 
founders, Reading, Penn., will erect a 


new foundry on Robeson St. near 
Weiser. 

J. W. Taylor, of Alliance, Ohio, will 
establish factory at Cleveland for the 


manufacture of machinery for the mak- 
ing of combs. 

The American 
2306 South Paulina 
build a one-story 
with new 


Car & 
St., Chicago, 
factory 


Foundry Co., 
Tll., will 
and equip it 
tools. 

Larabee & Grant, Cleveland, Ohio, have 


leased space at 6008 to 6010 Euclid Ave. 


to be used as an automobile salesroom 
end repair works. 

A permit has been issued for a one- 
story iron mill for W. & H. Rowland. 
at the corner of Tacony and Lewis Sts., 
Philadelphia, Penn. 

The Pere Marquette roundhouse, at 


Ludington, Mich., was partially destroyed 
by fire. A deal of machine 
ment destroyed 

The Columbia 
ville, Ind., has 
transfer 
and 

H. G. 
chine shop at 


great equip- 


was 
Taxicab Co., of Evans- 
incorporated to do a 
and will motor- 
garage equipment 


De en 
business need 
car 
Saal will build a 
4410 


two-story 
West 


ma- 
Ravenswood 


Park, Chicago, Ill, and will fit it up 
with new tools throughout 
L. Wolff Manufacturing Co., making 


plumbers’ supplies, will build a two- 


story addition to its works at 2033 to 
2043 Fulton St., Chicago, Il. 

The Weger Motor Co., Cleveland, Ohio, 
has been incorporated with $100,000 
Capital to build factory and equip to 


makg motors by E. C. Rock, J. B. Sey- 
mour, et 
Engine Co., Chicago, 


build 
Richards, 


Chicago Boat & 
Ill., has organized to 
and engines by Elmer J. 
liam T. Warren, Howard 
tal, $15,000 

The 
J., has 
capital to 


boats 
Wil- 
Captl- 


been 


Ames 


Plainfield, N. 
$100,000 


Thermos Stove Co., 


been organized with 


manufacture stoves, etc. In- 


corporators. Guy H. Hewitt, Theo. E. 
Johnston, ete 
Howard Walton, of New York, has ac- 


quired a controlling ineerest In the Uni- 
versal Motor Truck Co., of Detroit, Mich., 
and will reorganize the company and en- 


large the plant 


The Star Brass & Iron Bed Co., Brook- 
Ivn, N. ¥ has been organized to manu 
facture metal beds Capital, $50,000 In 
corporators: J \. Finch, H. W McChes- 
ney, A. M. Hicks 

The Natural Ice Mold Co., New York, 
has been incorporated to manufacture 
ice machinery Capital $200,000 In- 
corporators S. Hancock, W. A. Hamil- 
ton, B. Buckwalter 

The plant of the Owvsso (Mich.) Mo- 
tor Co. has been purchased by H. A. Ed- 
dy and a new factory will be estab- 
lished for the manufacture of the car 
in Bay City, Mich 

The Devon Garage, Chicago, IIL, has 
been incorporated to conduct general 
garage and machine shop. Capital, $2500 


Robert Ie Beaubien, 


Burns, etc. 


Incorporators 
Walter J 
The city of 
property 
will 


Ohio, has pur- 
the Lowinskt 
building 


Will need 


Cleveland, 


chased beside 
erect a for a 


School and 


manual-training school. power 


and machine equipment 
The Davlestown 
Ware Co 


ufacture 


(Ohio) Aluminum 
man- 
Capital, $10, 
Harvey J. Heller, J. 
Strobel, ete 


has been incorporated to 


aluminum wars 
000, Incorporators: 
B. Meech, Peter B. 

The Allyn 
nati, Ohio, is 
plant for the 


gating Co., ‘to 


Engineering Co., of Cincin 


plans for a new 
(Wis.) Corru- 
main shop, 


building, ete 


preparing 
Milwaukee 
consist oft ma- 
chine shop 
The Adirondack 
lone, N. Y 
facture snow-cleaning 


Capital, 


powel 
Packer Co., Ma- 
manu- 
machines, ete. 
Incorporators, Benj. A, 
Muneil, John BEB. Hinds 
Modern Die & Plate Manufac- 
turing Co., Belleville, TL, has been in- 
capital to op- 
shop by F Cc. 
Rodger. 


Snow 


has been organized to 
$12,000. 
Paul Smiths, 
Press 
corporated with $50,000 
machine 


Fink, 


erate general 


Henry F. Geo. B. 


Hippler, 


American Steel Couch & Folding Bed 
Manufacturing Co., Chicago, IIL, has 
been incorporated to manufacture fold 
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Morris King, 
Raff. Capital, 


couches, etce., by 
Peter G. 


ing beds, 
Ozias Mosevitze, 
$8000. 

Plans are under way for the building 
of central car shops near Chicago for 


the two Pennsylvania lines, the Pitts- 
burg, Fort Wayne & Chicago, and the 
Pittsburg, Cincinnati, Chicago & St. 


Louis Railways. 

The Isthmian Canal Commission, Wash- 
ington, D. C., will receive bids up to 10:30 
a.m., Jan. 8, for steel cable, sheet brass, 
cocks, valves, pipe fittings, nuts, files, 
hack-saw frames, steel tapes, etc., as per 
Circular No. 670. 

Papers were filed with the secretary 
of state increasing the capital stock of 
the Reed Manufacturing Co., of Spring- 
field, Ohio, from $50,000 to $100,000, to 
provide for an increase in the business. 
The concern manufactures carpet looms, 
ete 

The Central Motor Co., Brooklyn, N. Y., 
been organized to manufacture 
machinery, automobiles, _ ete. 
Capital, $10,000. Incorporators: Ralph 
Dubecq, 733 Napler Ave., Woodhaven, 
N. Y¥.; Arthur M. Beres, 184 Nineteenth 
St., Brooklyn, ete. 

The Ward & Ames Manufacturing Co., 
New York, has been organized to manu- 
facture apparatus to regulate furnace 
drafts, smoke and spark arresters, etc. 
Capital, $100,000. Incorporators: J. Carl- 
ton Ward, Walter W. Ames, D. H. Ward, 
of 31 Nassau Street. 


has 
motors, 


SOUTHERN STATES 


It is reported that the Studebaker Cor- 
poration is contemplating the erection 
of an automobile plant in Norfolk, Va. 

The Hermitage Auto & Livery Co, 
Nashville, Tenn., has incorporated with 
$10,000 capital to conduct a garage. In- 
corporators are L. W. Jacobs, W. F. 
Jacobs and E. L. Holt. 

The Fossee Novelty Co., Louisville, Ky., 
has been organized to make electric me- 
chanical devices and novelties. Capital, 

25,000. Incorporators: Lewis Fossee, 
Edward A. Ryans, Clarence B. Mullens, 
ete. 


The Miami Machine Co., Parkersburg, 
W. Va., has been incorporated with 
$200,000 capital to manufacture machin- 
Incorporators: 
Camden, Sims 


ery and operate foundry. 
P. P. H. Conover, G. L. 
Powell, ete. 


WEST OF THE MISSISSIPPI 


Hingham, Mont., 


shop. 


Alstead, of 
will erect a blacksmith 

Wallace Everson, Oakland, Calif., is 
having plans prepared for a commercial 
garage plant. 


Ingvald 


Cc. E. Dryden, Washington St., Los An- 
geles, Calif., will build a new blacksmith 


—_ 


plant on Long Beach Ave. 
The Gilbert Hunt Machine Co., Walla 
Walla, Wash., plans for the erection ot 


an addition to its foundry. 


The Seevers Manufacturing Co., Oska- 


loosa, Towa, manufacturing structural 
steel, will locate in Peoria, TIl. 

The Voorman Co., 472 Market St., San 
Francisco, Calif., has taken out a per- 
mit to build a new foundry plant. 

The Fulton Oil Co., Maricopa, near 
Bakersfield, Calif.. has commenced the 
erection of a new machine and repair 
shop. 

The Koppang-Jordet Motor Co., Kalis- 
pell, Mont., will establish a commercial 
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garage and repair shop in the Proctor 
Building. 

c. Christensen, Grass Valley, Calif., 
plans for the erection of a machine and 
blacksmith shop. Modern equipment will 
be installed. 

J. Wilkins, Opportunity, Wash., has 
commenced the erection of a plant for 
the manufacture of dentists’ tools and 
similar specialties. 

The Santa Fé Ry. Co., Kerckhoff Build- 
ing, Los Angeles, Calif., will build a new 
25-stall roundhouse at Barstow, Calif. 
Plans have been prepared. 

F. J. Bohn, Riverside, Calif., will build 
a commercial garage and repair plant 
on Magnolia Ave., Arlington, near River- 
side. Modern equipment will be installed. 

The Union Tool Co., Mateo St., Los An- 
geles, manufacturer of oil-well machin- 
ery and kindred specialties, will erect a 
cost about 


plant near Dominguez, to 
$400,000. 
John Mathias, Tenth Ave., Seattle, 


Wash., has had plans prepared for a com- 
mercial garage and repair plant to be 
erected on East Pike St. About $25,000 
will be expended. 

The Miller Machinery Co., Arcade 
Building, Seattle, Wash., is having plans 
prepared for a new manufacturing plant 
to be erected in the Lake Union district. 
Modern equipment will be installed. 

The Pacific Clutch @o., Los Angeles, 
Calif., has been incorporated by Frank 
S. Jones, Paul Gardner and Franklin 
Groocox, with a capital stock of $25,000. 
Headquarters will be established at Los 
Angeles. 


The United States Cashier Co., Ken- 
ton, near Portland, Ore., has acquired 
additional property adjoining its plant, 


and contemplates the erection of an ad- 
dition. The company manufactures cash 
registers. 

The Blevins Transmission Gearing Co., 
Amarillo, Tex., has been incorporated at 
Pheenix, Ariz., with a capital of $500,000 


by George L. Abbott, J. C. Guest, J. W. 

Blevins and J. L. Norris. Headquarters 

of the company will be at Amarillo. 
FOREIGN 


The Minerva Motors, Societe Anonyme, 
Antwerp, Belgium, automobile builders, 
will enlarge plant and will be in the 
market for the following machine tools. 
Only rock-bottom prices for cash will be 
considered. Offers must reach them be- 
fore end of January, 1912, and be in 
the form of a letter, accompanied with 
full description, photographs, blueprints 


and all necessary information. 

ENGINE LATHES—Fifty-five 61%” cen- 
ters d.b.g. screwcutting 3’ 6” bet. cen- 
ters 2” belt. Twenty-five 8” centers 
d.b.e@. screwcutting 3’ 6” bet. centers 3” 
belt. Twenty 8&8” centers d.b.g. screw- 
cutting 3’ 6” bet. centers 4” belt for 
high speed. Twenty-five 10” centers 
d.b.g. screwcutting 3’ 6” bet. centers 3” 
belt Twelve 10” centers d.b.g. screw- 
cutting 3’ 6” bet. centers 4” belt for 


high speed. Two 8” centers d.b.g. screw- 


cutting 4’ 6” bet. centers 4” belt for 
high speed. Twelve 10” centers d.b.g. 
screwcutting 4’ 6” bet. centers 3” belt. 


10” centers d.b.g. screwcutting 4’ 6” 
i” belt for high speed. TUR- 


Ten 


bet. centers 





RET LATHES—Six 48” swing vertical 
turret lathes 30” table, single vertical 
Slide arranged for taper work. Two 


lathes of heavier construction. 
spindle boring and facing ma- 
chines 2’ 8”x20” slotted table revolving 
on cross slide, all automatic feed. Longi- 
tudinal travel of table 35”, vertical travel 


similar 
Six 2%” 
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of table 24”, travel of cross slide 12”,. 
travel of boring bar 22”, length of bor- 
ing bar 80”. Six 12” center hexagon 
turret lathes hollow spindle for 3%” 
bars double geared friction head stock 
with 3 step cone for 4” belt auto sad- 
dle with two tool rests. Six 12” cen- 
ter “Gisholt” type combination turret 
lathes geared head stock 3 step cone 
for 4” belt hollow spindle for 2%” 
bars auto saddle with square revolv- 
ing toolbox and taper attachment. Eight 
6” center Capstan lathes double geared 
head stock with 3 step cone for 2\%" 
belt hollow spindle for 2” bars Capstan 
slide with turret for six 1%” tools hand 
cut-off rest reversing overhead motion. 
DRILLING MACHINES—Three 12” sen- 
sitive drilling machines to admit %” 
drill. Twenty 20” Barnes type drilling 
machines self act. and hand feed. Ten 
24” Barnes type drilling machine self 
act. and hand feed. Two double geared 
Radial drilling machine 3’ 6” radial arm 
maxim. radius 34” spindle for cone Morse 
No. 4 slotted swinging table 24”x16” and 
slotted bed plate. One similar machine 
ef heavier construction. Two 6” cir- 
cular adjustable spindle double geared 
drilling machine to admit %” drill min- 
imum circle of spindles 2”, maximum 
circle of spindles 8%”. One circular 
adjustable spindle double geared drill- 
ing machine to admit %” drill. MILL- 
ING MACHINES—tThirty-two Parkinson 
type double geared plain milling ma- 
chine hollow spindle to admit cone B. & 
S. No. 10 adjustable overhanging arm, 
28”x10” slotted table with 17%” auto- 
matic and hand longitudinal 6%” trans- 
versal hand feed and 18” vertical hand 
feed. Two vertical Becker type adjust- 
able geared head stock spindle to admit 
cone B. & S. No. 10 26”x10” slotted table 
with 30” automatic and hand longi- 
tudinal 11” transversal hand feed and A 
18” vertical hand feed. Three planer 
type combined vertical and horizontal 
milling machine with two vertical and 
two horizontal independent spindles 48” 
x14” slotted table with 53” hand and au- 
tomafic feed and 18” transversal move- 
ment, vertical adjustment of cross slide 
30” admit 36’ wide between standards. 
SHAPERS—Six Steptoe type 20” stroke 
shapers adjustable slide, slotted box 
table with self act. transverse of 24” 
and hand vertical adjustment of 10” 
tool slide with screw adjustrhent. UNI- 
VERSAL CHUCKS—About 175 Universal 
chucks for lathes and milling machines 
assorted in following dimensions: 6”— 
7T%"—8 44 "—10 HB" —12"”—14"—1§5"—16".. 


GENERAL MANUFACTURING 


NEW ENGLAND 


The lunch-cart factory of J. E. Hen- 
nigan, Worcester, Mass., was destroyed 
by fire. Loss, $10,000. 

Fire completely destroyed the plant of 
the Stamford Chemical Co., Stamford, 
Vt., causing a loss of $15,000. 

The West End Thread Co., Millbury, 
Mass., will erect an addition to its plant 
to be used as a spinning room. 

Plans are being made for the new 
bakery building to be erected on Carew 


St., Springfield, Mass., for E. A. Dexter. 
The Summit Thread Co. will install 
two new oil engines and new dynamos 


for the electrification of its mill at East 


Hampton, Conn. 
The New England Corset Co., Wor- 
cester, Mass., is to build a large addi- 


tion to its present factory, which will in- 
clude a power plant. 

The Wakefield (Mass.) Daily Item 
newspaper and printing plant is to have 


sinamediitie, Riaiad 


eee 
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a new plant erected into which same 
will be moved when completed. 

The Becker Milling Machine Co., of 
Hyde Park, Mass., is anticipating con- 
siderable change in its power plant. 
New engine, etc., will be installed. 

Fire damaged the plant of the Boston 
Molasses Co., at its wharf, South Boston, 
Mass., to extent of about $200,000. En- 
gine room practically destroyed. 

The Germania Mills Co., Holyoke, 
Mass., has leased the Berkeley woolen 
mils at Wales, Mass., and after exten- 
sive alterations will operate same. 


The Penobscot Chemical Fibre Co., 
Oldtown, Maine, will expend $750,000 of 
a new bond issue for acquiring addi- 
tional land and for the erection of sev- 
eral new pulp mills. 


The large plant of the Harrison Yarn 
& Dyeing Co., Providence, R. L, has been 
purchased by H. B. Potter, Colwin, Penn., 
who, after extensive repairs, will oper- 
ate same as a worsted mill. 

Phe Massachusetts Northern Ry. Co., 
with headquarters at Greenfield, Mass., 
contemplates the installation of addi- 
tional machinery in its power plants for 
its recently acquired electric railways. 


MIDDLE STATES 


The Sebring (Ohio) Water Co. will 
install some new machinery. 

The Mechanical Rubber Co., Cleveland, 
Ohio, will make an addition to plant. 

The plant of the Advance Glass Co., 
Utica, Ohio, was burned. Loss, $60,000. 

The Fries Lumber Co., Huron, Ohio, is 
in the market for woodworking machin- 
ery. 

The Metropolitan Charcoal Co., Troy, 
N. Y., will rebuild its plant recently 
burned. 

The Buffalo (N. Y.) Natural Gas Co. 
will erect a branch piant to cost about 
$100,000. 

The Glenmoor Manufacturing Co., East 
Liverpool, Ohio, will build a new ma- 
chine shop. 

Some new machinery will be _ pur- 
chased for the Bryan (Ohio) municipal 
light plant. 

The Gem Clay Forming Co., Sebring, 
Ohio, has commenced to rebuild its plant 
recently burned. 

The Scientific Materials Co. will erect 
a six-story building at 717 Forbes St., 
Pittsburg, Penn. 

The J. L. & H. Stadler Fertilizer Man- 
ufacturing Co., Cleveland, Ohio, will make 
additions to plant. 

The Defiance (Ohio) Creamery Co., just 
incorporated, will buy butter and cheese 
making machinery. 

The Du Pont de Nemours Co., West 
Newburgh, N. Y., is planing to enlarge 
its fabrikoid plant. 

A. C. Godshall, of Lonsdale, Penn., has 
let contract for a new grain elevator. 
Capacity, 20,000 bushels. 

The A. E. Hull Pottery Co., Crooks- 


ville, Ohio, will make improvements to 


its plant to cost $30,000. 

The Coldwater (Ohio) Lighting Co. will 
buy electric lighting plant equipment 
William Jasperson, manager. 

The plant of the Webster Light & 
Power Co., 331 South La Salle St., Chi- 
cago, Ill., was destroyed by fire. 

The Vaughan Paint Co., Cleveland, 
Ohio, will start immediate construction 
of a new plant to cost $50,000. 
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The plant of the Empire Comb Co. at 
Petersburgh, N. Y., was burned. Loss, 
$50,000. It will be rebuilt at once. 

The North-Western Terra Cotta Co. 
will build a one-story factory at 2724 to 
2726 North Hermitage Ave., Chicago, III. 

Fire destroyed the West Shenandoah 
Colliery, of the Philadelphia & Reading 
Ce,. Shenandoah, Penn. Loss, $1,000,000. 

The Cereal Food Co., Peoria, Ill, will 
erect a canning factory. Machinery 
costing about $16,000 will be required. 

The Pittsburg Provision & Packing 
Co. will build a water basin and pump- 
ing plant on Herrs Island, Pittsburg, 
Penn. 

The Peerless Silk Co. will let con- 
tract for a four-story factory at Willard 
and Jasper St., Philadelphia, to cost 
$35,000. 

The Crystal Manufacturing Ice Co., 
Chicago, Tll., will build a one-story ice 
plant; will be in the market for ma- 
chinery. 

The Connersville Ice Cream Co., of 
Connersville, Ind., has purchased a site 
at Market and Court Sts., and will erect 
a factory. 

The Chase-Hibbard Milling Co., Elmira, 
N. Y., will build a subsidiary plant. A 
grain elevator of 6000 bushels capacity 
will be built. 

A new boiler will -be required for the 
building to be erected by the Alert Vet- 
eran Fireman’s Association, Winchen- 
don, Mass. 

Louis & Jacob Lehner, of Boston, 
Mass., are interested in a large comb 
factory which is to be erected at Ger- 
mantown, Penn. 

The municipal lighting and power 
plant of Bad Axe, Mich., will need new 
equipment shortly to take care of the 
increased demands. 

The Rex Buggy Co., of Connersville, 
Ind., has increased its capitalization and 
will make numerous extensions and ad- 
ditions to its plant. 

The T. B. Townsend Brick Contracting 
Co., of Zanesville, Ohio, will build a large 
one-story manufacturing plant and equip 
it with new machinery. 

Paul G. Mehlin & Sons, 27 Union 
Square, N. Y., have awarded contract for 
the erection of a three-story factory 
building, at West New York. 

The plant of I. M. Edgecomb & Sons 
Co., manufacturer of sashes, doors and 
blinds, Knoxville, Penn., was damaged 
by fire to the extent of $30,000. 

The Lorain Laundry Co., of Lorain, 
Ohio, will build a dry-cleaning plant 
as an addition to its laundry on Twen- 
tieth St. Estimated cost, $10,000. 

The Buffalo (N. Y.) Union Smelting 
Co. has completed arrangements with 
the Canadian government to establish a 
branch plant at Port Colborne, Ont 

The Bellefontaine Mattress Co., of 
Bellefontaine, Ohio, will equip and estab- 
lish a factory in Toledo, Ohio. cS & 
Yoder, of Bellefontaine, will be manager. 

The Cleveland Knitting Mills, of Cleve 
land, Ohio, hosiery and underwear manu- 
facturers, have leased new and larger 
quarters and will need machine equip- 
ment. 

The Carlton Mills Co., of Philadelphia, 
has been incorporated to manufacture 
knit goods, etc., by E. S. Rogers, A. Py- 
well and L. McKenna, of Philadelphia, 
Penn. 

Ashmore Mutual Telephone Co., Ash- 
more, Ill., organized to operate telephone 


~I 


~] 


systems by J. C. Reed, W. R. Comstock, 
J. E. Dudley, R. A. Larrabee. Capital, 
$2500. 

A. E. Hull, president of the A. E. Hull 
Pottery Co., of Crooksville, Ohio, an- 
nounces that he will build an addition to 
the plant to cost in the neighborhood ot 
$30,000. 


SOUTHERN STATES 


The plant of the Calhoun Ginning Co., 
Anniston, Ala., was burned. Loss, $6000. 

The Patchett Worsted Co., Keyser, 
W. Va., will erect addicional building. 

The Kaul Lumber Co., Hollins, Ala., ts 
in the market for additional machinery. 

Fire destroyed the wax plant of the 
Indian Refining Co., Georgetown, Ky. 
Loss, $100,000. 

The Consolidation Coal Co. is construct- 
ing a central power uouse at Hutchin- 
son, W. Va., to cost about $300,000. 

Amos W. Braselton, Atlanta, Ga., will 
erect a cold-storage and canning plant, 
at Ocala, Ga., to cost about $100,000. 

E. H. Josselyn, 700 to 710 North Dur- 
ham St., Baltimore, Md., will erect a 
two-story addition to his candy factory 

The Carr-Lowrey glass plant, Canton, 
Baltimore County, Md. was recently de- 
stroyed by fire. It will be rebuilt at 
once. 

The L. K. Shepard Ice Cream Co., 406 
East Main St., Richmond, Va., will in- 
stall new machinery for making ice 
cream. 

The Sun Glass Co., of Wellsburg, W. 
Va., announces that it will likely remove 
from that place and locate at Hundred, 
W. Va. 

The Standard Alcohol Co. of New 
York City has started to erect a plant 
at Fullerton, La., with a daily capacity 
of 5000 gallons to cost about $400,000. 

The Asheville Timber Co., Asheville, 
N. C., recently incorporated, will build 
several large sawmills, a pulp mill, tan- 
nic acid plant and a central electric 
power plant. 

The Waller Manufacturing Co., Lex- 
ington, Ky., is increasing its: capital 
stock and plans to enlarge its factory 
for the manufacture of furniture, 
tobacco hogsheads, etc. 

The Sugar Factor’s Co., Ltd., of Hawaii, 
will erect a large sugar refinery at Wag- 
ner’s Point, on the Patapsco River, near 
Baltimore, Md. William G. Cooke, 82 
Ww all *St., is interested in the proposi- 
tion. 

T. M. Wingo, El Paso, Texas, is at the 
head of a company which has purchased 
the plant of the Alabama Portland Ce- 
ment Co., at Demopolis, Ala., and will 
enlarge the plant to four times its pres- 
ent capacity. 

Power-plant equipment, refrigerating 
plant and ventilating system will be re- 
quired for a new 10-story hotel building 
to be erected by the chamber of com- 
merece, Macon, Ga. W. L. Stoddard, New 
York, architect. 
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The electric-light plant, at Oakland, 
lowa, will be rebuilt. 

The Lemmon Creamery Association 
will erect a creamery at Lemmon, 8. D. 

The Water Users’ Association, Pres- 
cott, Ariz., plans for the installation of 
a new pumping plant. 

The Trumbadour Oil Co., near McKit- 
trick, Calif., eontemplates the installa 
tion of new oil-drilling equipment 








78° 


of Morris- 
franchise 


The Consumers Power Co., 
town, Minn., was granted a 
for an electric light and power plant 
States Gas & Elctric Co., 
will install an electric- 
Elk Grove, Calif. 


Western 
Calif., 
system at 


The 
Stockton, 
lighting 

The Wilkins Trunk Manufacturing Co., 
Dallas, Texas, will three-story 
factory for the manufacture of trunks. 
Utah, is 
sugar- 


erect a 


Sugar Co., Lehi, 
the erection of a 


Utah 
for 


The 
planning 


manufacturing plant, at Payson, Utah. 

The city of Mitchellville, Iowa, will 
vote on granting George T. Gibson a 
franchise for an electric light plant. 

The Oro Water, Light & Power Co., 
Oroville, Calif., will make improvements 
and additions in its gas plant at Oro- 
ville. 

The fruit-packing plant of Denney & 
Co., Payette, Idaho, was partially de- 
stroyed by fire. The plant will be re- 


built. 

The Charles R. McCormick Lumber Co., 
San Diego, Calif., has taken out a permit 
to build a new planing mill and boiler 
plant. 

The 
fornia 
build an 
plant. 

The Golden West Brewing Co., Fifth 
St., Oakland, Calif., has taken out a per- 
build a large’ bottling-works 


Hardwood Co., Cali- 
Francisco, Calif., will 
its lumber-working 


Dieckmann 
St., San 
addition to 


mit to 
plant. 

The board of 
is planning for 
ments in the municipal 


trustees, Lindsay, Calif., 
extensions and improve- 
electric-lighting 
System. 

Wash., is 


F. F. Austin, Burlington, 
building a new woodworking plant at 
Sumas, Wash. The plant will be fully 


equipped. 


The Occidental Board Co. will remove 
its plant from Seattle, to Ravenna, 
Wash., where it will be enlarged ana 
improved. 

John Boer, of Alton, Iowa, has sold his 
electric-light plant to Mason & Mason, 
who will remodel same and install new 


machinery. 


The city of Cashmere, Wash., plans for 
the installation of a modern sewerage 
system Bonds for the improvement 
will be voted 


The Consolidated Lumber Co., Seventh 
St., Los Angeles, Calif., will build a new 
engine-house addition to its lumber- 
working plant. 

R. Ogburn, Centralia, Wash., 
a company which plans 
modern 


Edward 
the head of 
the establishment of a 
creamery plant. 

The J. E. Hample Hide & Wool Co., 
Portland, Ore., contemplates the erection 


is at 
for 


of a new manufacturing plant in the 
Kenton district. 

The Texas Bread Co., 810 Preston 
Ave., Houston, Texas, will erect a two- 
story bakery, and will expend $10,000 
for new machinery. 

The sawmill plant of C. J. Peterson, 
near Lakeport, Calif., was destroyed by 


fire. The rebuilt and new 
machinery 
The Winter-Langeneckert Folding Box 


Co., 715 South Sixth St., St. Louis, Mo., 


plant will be 
installed. 


will erect a new factory at Mississipp! 
Ave. and Rutger Street. 

The National Ice & Cold Storage Co., 
Banning St., Los Angeles, Calif., will 


improvements and additions in its 
plant. 


make 
ice-manufacturing 
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Louis, Mo., 
build a 


John T. Milliken & Co., St. 


manufacturing chemists, will 


$100,000 laboratory at Leffingwell Ave. 
and North Market Street. 
The cold-storage plant of the Union 


Ice Co., Lordsburg, near Pomona, Calif., 
was recently partially destroyed by fire. 
The plant will be rebuilt. 


The Electric Co., Port- 
electric-light 


Wash. A 


Northwestern 
land, will install an 
and power system at Camas, 
franchise has been granted. 


Ore., 


The American Steam Laundry Co., Los 
Angeles, Calif., will make improvements 
and additions in its steam-laundry plant. 
The capacity will be increased. 

D. O. Druffel, Santa Clara, Calif., plans 
for the installation of an electric-light- 
ing and power system, near Santa Clara. 
A franchise granted. 

The Eliza Harbor Packing Co., Eliza 
Harbor, southeastern Alaska, plans for 
the erection of a new fish-canning plant. 
The plant will be fully equipped. 


has been 


The Willow Creek Farmers’ Elevator 
Co., Bozeman, Mont., plans for the erec- 
tion of a modern guiain-elevator plant, 
with a capacity of 30,000 bushels. 

The Sligh Furniture Co., Grand Rapids, 
Mich., has acquired property at Klamath 
Falls, Ore., and plans for the immediate 
erection of a large sawmill plant. 

H. Foster, 
property on 


Portland, Ore., has acquired 
Raleigh St., and plans for 
the erection of a modern laundry plant. 
The plant will be fully equipped. 

J. Feeny, Woodland, 
plans prepared for a modern: bottling- 
works plant. The plant will be fully 
equipped with modern machinery. 

J. W. McHenry, Commercial Club, Mur- 
ray, Utah, is at the head of a company 
which plans for the erection of a broom- 
manufacturing plant near Murray 


Calif., has had 


The Maxwell Gas Co., San Francisco, 
Calif., plans for the erection of a gas 
plant and system, at Lodi, Calif. M. P. 
Riis is interested in the company. 

The Pacific Telephone & Telegraph Co., 


San Francisco, Calif., will soon commence 
the new three-story ex- 
change Bakersfield, Calif. 
The Pacific Telephone & Telegraph Co., 
Calif., plans to make im- 
provements and additions in its system 
between Orange and Santa Ana, Calif. 
The plant of the Hub City Brick Co., 
Centralia, Wash., was destroyed by fire. 
It is said that the plant will be rebuilt. 
S. F. Alexander is head of the company. 
The Union Ice South Alameda St., 
Los Angeles, Calif., is having plans pre- 
pared for a branch ice plant, to be 
erected at Colegrove, near Los Angeles. 
The city of Burlingame, Calif., plans 
for the installation of a modern water- 
works system. The Water Commission, 
headed by Victor H. Woods, is in charge. 


erection of a 
plant at 


Los Angeles, 


Co., 


The Pacific Power & Light Co, Port- 
land, Ore., plans to make extensive im.- 
provements and additions in its electric 
pumping plants, near White Bluffs, 
Wash. 

The California Drug & Chemical Co., 


Stephenson Ave., Los Angeles, Calif., will 
build a new boiler-room addition to its 
plant. A permit for the work has been 
issued. 

The City Council, Pasco, Wash., 
engaged H. D. Hanford, engineer, Seet- 
tle, Wash., to prepare plans fdr the con- 
struction of a municipal electric-lighting 
plant. 


has 
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The Mojave Oil Co., Barstow, Calif., 
plans for the installation of modern oil- 


drilling machinery. J. McCouch and 
Frank Enslow are interested in this 
company. 

The woodworking and electric-power 


plant of the Western Oregon Lumber Co., 
Linnton, near Portland, Ore., was de- 
stroyed by fire, with a loss estimated at 
$200,000. 

The Pacific Sewer Pipe Co., Los An- 
geles, Calif., plans for the erection of a 
plant, at San Diego, Calif., for the man- 


ufacture of vitrified pipe and similar 
products. 
The council of Waterville, Minn., 


granted a 25-year franchise to the Cone 
sumers Power Co., of Mankato, Minn., 
to construct an electric power plant at 
Watervile. 

The city 
plates the 


of Lewiston, Idaho, contem- 
erection of a municipal elec- 


tric-power plant on the Clearwater 
River. The City Council is in charge of 
the work. 


The Tulare County Power Co., Tulare, 
Calif., plans for the installation of an 
electric-lighting and power system, at 
Porterville, Calif. A franchise has been 
requested. 

The Ramona Hot Springs Co., Lake- 
view, Ore., plans for the erection of an 
electric-power plant and large pumping 


plant, at Ramona Hot Springs, near 
Lakeview. 
The Hammond Lumber Co., Astoria, 


Ore., contemplates improvements and ad- 
ditions in its lumber-working plant to 
cost about $150,000. New machinery will 
be installed. 

Schieffer & Sons, San Diego, Calif., op- 
erating a plant for the manufacture of 
wood showcases, fixtures, ete., will build 
an addition to the plant and install new 
equipment. ; 


The Coos Bay Oil & Gas Co., Marsh- 
field. Ore., will install oil-drilling ma- 
chinery on its property, near Catching 


Inlet. C. M. Maupin will be in charge 
of the work. 5 

The lumber-work plant of the A. C, 
White Lumber Co., near Laclede, Wash., 


was destroyed by fire, with a loss estim- 
ated at $25,000. It is said that the plant 
will be rebuilt. 

R. I. MacLaughlin, Sunnyside, Wash., 
is at the head of a company which con- 
templates the erection of a fruit-canning 
plant, near Parker, Wash. About $25,000 
is to be expended. 


The Carr & Adams Co., Des Moines, 
Iowa, manufacturing sashes and doors, 
has acquired a three-story building for 


the enlargement of its plant. Will in- 
stall new machinery. 

The city of Spokane, Wash., plans for 
the installation of a high-pressure 
water-works system to cost about $200,- 
000. Alexander Lindsay, water superine- 
tendent, is in charge. 

The Boise (Idaho) Gas Light Co. has 
been acquired by Kelsey, Brewer & Co., 
Grand Rapids, Mich. The new owners 
contemplate extensive improvements and 
additions to the plant. 

The Lacey Carpet Cleaning Co., Ander- 
Calif., has taken out 
modern cleaning 


son St., Los Angeles, 
a permit to build a 


works plant to replace its building re- 
cently destroyed by fire. 
The Albany (Ore.) Gas Co. has been 


organized by W. H. McGoldrick and Leon 
P. Lowe, to erect a gas plant at Albany, 
with the recent franchise 
McGoldrick. 


in aecordance 
granted to Mr. 
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The Oregon-Washington R.R. & Navi- 
cation Co., Seattle, Wash., has had plans 
prepared for a new power plant to be 
erected in connection with its shop build- 
near Seattle. 


ings, at Argo, 


The 
Co., Ingle 
build an addition to 
plant at Buckman 
equipment will be installed. 


Springs Lithia Water 
San Diego, Calif., will 
bottling-works 
Modern 


Buckman 
Building, 
its 
Springs. 


B. J. Primmer, Madera, Calif., will! 
erect a plant, near Madera, for the man 
ufacture of concrete pipe, irrigation ap- 
pliances and specialties The 
plant will be fully equippe d. 


similar 


The Arizona Land & Irrigation Co., 
Prescott, Ariz., plans for the erection 
of a cement manufacturing plant. The 


plant will be fully equipped for handling 
rough and finished material. 
Pomona, 


The San Antonio Meat Co., 
Calif., has commenced the erection of an 
addition to its plant, to be used as & 
fertilizer - manufacturing works. The 
plant will be fully equipps d. 

The Ducor-California Hot Springs Co., 
Ducor, Calif., recently inco! porated, plans 


for the construction of a telephone plant 
and system. L. S. Wingrove, Hot Springs, 


Calif... is head of the company. 

The National Pacific Rubber Co., Los 
Angeles, Calif., has secured a site at Re- 
dondo Beach, Calif., and plans for the 


erection of a rubber-working plant. Mod- 
installed. 


erm machinery will be 

The Bakersfield (Calif.) Farming Lands 
Co.. recently incorporated, plans to in- 
stall pumping machinery on its proper- 
ties near Button Wilow. O. O. Reynolds 
is at the head of the company. 

The River Navel Orange Co River- 
side, Calif., will make extensive im- 


provements and additions in its packing 


plant on Pacheppa St. A building per- 
mit for the work has been issued. ; 
W. H. Earl, Doyle, Calif., is at the head 


of a company which plans for the erec- 
and sash- 


tion of a planing-mill plant 
and door-manufacturing plant A site 
has been selected for the building 

The Security Oil & Development Co., 


Los Angeles, Calif., contemplates the in- 
stallation of oil-drilling machinery on its 
McKittrick field. G. H. 


property in the 


Hannan is president of the company. 
The Ontario (Calif.) Planing Mill & 
Lumber Co., recently incorporated, wil! 


build a planing mill and lumber-work- 
ing plant on East State St. W W. Hode- 
kins is at the head of the company. 
The Anaheim (Calif.) Orange Growers’ 
Association has commenced ‘the erection 
of a large fruit-packing plant. The 
plant will be fully equipped. L. D. Tim- 
mons is president of the association. 
The city of Antioch, Calif., contem- 
plates the installation of a municipasr 
electric-light and power plant. The 
board of trustees and the Promotion As- 


interested in this work. 


eociation are 

J. W. Allen, Seattle, Wash., is at the 
head of a company which plans for the 
erection of a modern cold-storage and 
fish-curing plant at Bellingham, Wash. 


The plant is estimated to cost $250,000 
The Thurston County Lumber & Shingle 
Co., Olympia, Wash., recently incorporat- 
ed, plans for the erection of a 
lumber-working plant, 


modern 


near Olympia. 


A. M. Deming is president of the com. 
pany. 

The Pacific Telephone & Telegraph 
Co., Tacoma, Wash., plans for the erec- 
tion of a new exchange plant, at Ta- 
coma, and improvements and additions 
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in its system. About $200,000 will be 
expended. 

The Los Molinos (Calif.) Farmers’ 
Union plans for the erection of a fruit- 
and vegetable-canning plant, at Los 
Molinos. Modern equipment will be in- 
stalled. W. J. Davis is president of the 
association. 

The Perry (Ore.) Sawmill Co., whose 
plant was recently destroyed by fire, 
plans for the immediate rebuilding of 
the plant. New machinery will be in- 
stalled. The plant is estimated to cost 
about $60,000 

The lowa Falls (lowa) Heat, Light & 
Power Co. has been incorporated at 
Phoenix, Ariz., by J. H. Girdey and O. 
F. Peterson, with a capital of $150,000. 
The company will operate at Iowa Falls 
and Des Moines. 

The Pheenix Shingle Co., Shilshole 
Ave., Seattle, Wash., has taken out a 
permit to build a new lumber-working 
plant, replacing its shingls mill re- 
cently destroyed by fire. The plant will 
be fully equipped 

The Pacific Porcelain Ware Co., Rich- 
mond, Calif., manufacturing plumbers’ 


glazed earthenware and kindred special- 
will build an addition to its plant 
and incre the New equip- 
ment will be installed. 

The Old Dominion Creamery Co., 
ville, Wash., for the 
a creamery Modern 


ties, 
ask capacity. 
Col- 
of 
equipment 


plans erection 


plant. 


will be installed. An ice-manufacturing 
plant will also be erected. James Wynn 
is head of the company. 

The Pittsburg (Penn.) Lumber & Man- 
ufacturing Co. has purchased large tim- 
ber properties in the Sumpter Forest, 
near Baker, Ore., and contemplates the 
erection of two sawmill plants, with a 
capacity of 100,000 ft. daily 


Electric 
Deyoe, 
with 
will 
busi- 


The Needles (Calif.) Gas & 
Co. has been incorporated by B. L 
A. Mildreth and Henry Torchiana, 
a capital of $100,000. The 
operate in the lighting and 
ness, at Needles vicinity. 

The McGuire Felicia 
Angeles, manufacturers 


company 
power 
and 
Cabinet Co., St., 
Calif., 
wood office fixtures, : 
has taken out a permit to rebuild its 


Los of 


show 


cases, etc. 


plant, recently destroyed by fire. Mod- 
ern equipment will be installed 

The Silver City (N. M.) Power Co. has 
been incorporated by J..W. Carter, E. T. 
Hann and L. B. Downey, with a capital 
stock of $100,000. The company plans 
for extensive operations in electric power 
and lighting work, near Silver City. 

The Pacific Coast Pencil Co., Watson- 


ville, Calif., recently organized, plans for 


the erection of a plant for the manufac- 
ture of pencils, penholders and similar 
specialties. W. E. H. Marsh and R. G. 
Davis are at the head of the company 

The Amalgamated Sugar Co., Ogden, 
Utah, contemplates the removal of its 
sugar-manufacturing plant from La 
Grande to Portland, Ore. The capacity 
will be increased at the new location. 
Henry H. Rolapp is manager of the com- 
pany. 

The San Joaquin Valley Sugar Co., Vi- 
salia, Calif., recently organized, has ac- 
quired the sugar-manufacturing plants 
of the Visalia Sugar Co., at Visalia and 
Corcoran, Calif. It is said that im- 


provements and additions will be made 


in the plants. 

The Colonial Oil Co.. Seattle, Wash., 
recently organized, plans for the estab- 
lishment of a plant for the manufacture 
of lime and cement products An elec- 
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tric power plant is also contemplated. 
J. M. Hosom and B. H. Silver are at the 
head of the comp: 

The Imperial Southside Water Co., 
Holtville, Calif., recently incorporated 
with a capital of $200,000, plans for the 
establishment of a water-works and 


pumping system in the southern section 


of the Imperial Valley. C. D. Hartshorn 
nd G. L. Melton are at the head of the 
ompany 

The board of county supervisors, Court 
House, Los Angeles, Calif., will receive 
bids up to Jan. 15, for furnishing and 
nstalling two water-tubs boilers re- 
frigerating plant, heating and ventilat- 
ing equipment in the county hospital. 
H, J. Lelande is clerk of the board: plans 
and specifications are on file. 

The Los Angeles (Calif.) Dairy Co., re- 
cently neorporated with a capital of 
$200,000, plans for the erection of a larg 

eamery and dairy plant. The plant 
will be fully equipped with modern ma 
hinery W. F. Kizer and R. B. Moore, 
El Centro, Calif., are at the head of the 


company. Offices will be maintained at 


El Centro. 


The California-Oregon Power Co., San 
Francisco, Calif., has been incorporated 
by A. L. Whittle, Mill Valley: E. Schwab 
ind F. B. Lorigan, San Francisco, and 
J. F. Sherman, Oakland, with a capital 
of $10,000,000 The company will estab 
lish headquarters in San Francisco, and 
plans for extensive electric power opera- 
tions in northern California. 

The Missouri, Oklahoma & Gulf R.R. 
has incorporated with $20,000,000 capital 
to build a railroad from Henryetta te 
Oklahoma City Henryetta to the Gulf 
of Mexico, and from Wagoner to Joplin 
and Kansas City Incorporators’ are 
Arthur Miller, Morris H Winger and 
Fred Ruark, of Kansas City: W. M. Pat- 
terson, of Muskogee, Okla., and others. 

In connection with {ts proposed yeast- 
manufacturing plant, at Sumner, Wash., 
the Fleischmann Co., Pine St., Seattle, 
Wash., will build a malt and drving 
plant, press room yeast-manufacturing 
and cutting plant, an electric power and 
boiler plant and pipe shop. Robert Em- 
bleton, Westfield, N. J., of the Pleisch- 
mann Co., is said to be in charge of the 
work, 

The Northern Power & Water Co., San 
Francisco, Calif., has been incorporated 
with a capital stock of $25,000,000 by 
Charles W. Willard, F. E. Boland, H. L 


Atkinson, P. J. Muller and A. C. Greene, 
all of San Francisco, and 8S. Il. Langmaid, 
Berkeley, Calif. The company plans for 
extensive operations in northern Cali- 
fornia. Headquarters will be at San 


" , 
Francisco 


The Douglas (Ariz.) Improvement Co., 
the Douglas Electric Ry. Co., the Inter- 
national Land & Improvement Co., and 
several minor properties have been 
merged into one company to be known 


as the Douglas Investment Co., with a 


capital of $1,500,000, and headquarters at 


Douglas, Ariz The company plans to 
increase the capacity of its power plant 
to be used in extensions of its electric 
railway system James S. Douglas and 
W. H. Brophy are at the head of the 
company. 
CANADA 

The Robinhood mill, at Moosejaw, 
Sask., was destroyed by fire. Loss, $500,- 
00d, 

The power plant of the Saraguay 
Blectric & Power Co., at Carterville, 


was destroved by fire 
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MINING 


A new concentrator and leaching plant 
will be erected at the Snowstorm Mine, 
in the Ceeur d'Alene District, Idaho. 


The American Zinc, Lead & Smelting 
Co. is planning to build a concentrating 
mill of 1000 tons daily capacity at Mas- 


cot, Tenn. 








TRADE CATALOGS 

The Norma Co. of America, 20-24 
Vesey St., New York. Folder. The Mer- 
its of Norma Ball Bearings. Illustrated. 
Trecker Co., 
No. 18. Milwaukee 
Illustrated, 80 pages, 


Milwaukee, 
mill- 
6x9 


Kearney & 
Wis. Catalog 
ing machines. 
inches. 
Manufacturing Co., Detroit, 
“International” am- 
Illustrated, 64 pages, 


Hoskins 
Mich. Catalog. 
meters, voltmeters. 
4x8 inches. 
Manufacturing Co., 
Catalog. Grinding 
Illustrated, 96 


Springfield 
Conn. 
wheels. 


The 
Bridgeport, 
machines and 
pages, 6x9 inches. 


The Whitney Manufacturing Co., Hart- 


ford, Conn. Pamphlet. Whitney high- 
grade driving chains, silent type. lllus- 
trated, 12 pages, 6x9 inches. 


Ingersoll-Rand Co., 11 Broadway, New 
York. Form No. 3211. Imperial Type X 
duplex steam-driven compressors. Il- 
lustrated, 20 pages, 6x9 inches. 


The Hendey Machine Co., Torrington, 
Conn. Booklet. Helps on Change Gear- 
ing and Thread Cutting for Users of 


Hendey Lathes. Illustrated, 16 pages, 


6x9 inches. 








FORTHCOMING MEETINGS 


Society of Automobile Engineers. An- 
nual convention, New York City, Jan. 
18-20, 1913. C. F. Clarkson, general man- 
ager, 1451 Broadway, New York City. 


American Society of Engineer Drafts- 
=... Regular Meeting third Thursday of 
each month. . F. Sloan, secretary, 116 
Nassau'St., New York City. 

The Institute of Operating Engineers. 
Regular meeting second | Thursday | of 
each month, Engineering Societies build- 
ing, New York City. H. E. Collins, secre- 
tary, 29 West Thirty-ninth St., New York 
City. —e 

American Society of Mechanical Engi- 

Tues- 


neers. Monthly meeting second 1 
day. Calvin W. Rice, secretary, 29 West 


Thirty-ninth street, New York City. 

Boston Branch National Metal Trades 
Association, Monthly meeting on first 
Wednesday of each month, Hotel Belle- 
vue. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 
R. 1 

New England Foundrymen’s Associa- 
tion. Regular meeting second W ednes- 
dav of each month, Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broad- 
way, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day. Elmer K. Hiles, secretary, Fulton 
building, Pittsburg, Penn. 

Superintendents’ and Foremen’s 
of Cleveland. Monthly meeting 
Saturday. Philip Frankel, secretary, 3 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, 


Club 


Tl. Regular meeting first Wednesday 
evening of each month, qncspting July 
and August. Secretary, J. Warder, 


Block, Chicago, I11. 
Foundrymen’s' Associa- 
Wednesday of each 


1785 Monadnock 
Philadelphia 


tion. Meetings first f 
month, Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary. 


Pier 45 North, Philadelphia, Penn, 
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[ WANTS | 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St., New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 

















positions. 
aia enertnineeeieneil 
Men WANTED 


Classification indicates present address 
of advertiser, nothing else. 

















Connecticut 
MACHINIST—Competent, or working 
foreman who understands drill press 
work; give full particulars. Address Box 
K, Danbury, Conn. 


Delaware 


ASSISTANT CHIEF DRAFTSMAN— 
Large industrial corporation; applicants 
should have technical education and at 
least five years’ drafting-room experi- 
ence, and must have experience in hand- 
ling men; experience in design of special 
and automatic machinery is essential, 
and, in addition, experience in one or 
more of the following branches: Power- 
house design, mill and factory construc- 
tion, structural steel, acid works or other 
chemical manufacture; only men who 
can furnish the best of references as to 
character and ability will be considered. 
Apply, stating age, experience in full and 


salary expected, to ox 712, Am. Ma- 
chinist. 
Illinois 
FOUR LATHE HANDS, four milling 
machine hands, two automatic machine 
operators, four drill press hands, one 
case-hardening hand, one milling ma- 


chine hand for tool room, one tool mak- 
er; only first-class, experienced men need 
apply; steady positions; thirty-eight 
miles from Chicago; standard wages as- 


sured, if you can produce results. Box 
748, Am. Machinist. 
Maryland 
DRAFTSMEN of experience, general 


heavy machinery details, also first-class 


rapid machinery tracers. Box 747, Am. 
Machinist. 

STRUCTURAL DRAFTSMAN, familiar 
with construction of steel barges, as 
leading man, also detailers. Address, 
stating experience and salary desired, 
Box 710, Am. Machinist. 


SPOON MAKER—Must be experienced 
and familiar with uptodate methods of 
making retinned steel spoons, knives and 
forks; good opportunity for right man; 
give references. Address “Expert,” Am. 
Machinist. 


Massachusetts 

MACHINIST FOREMAN wanted for 
about 40 men; state age, experience and 
wages desired. Box 738, Am. Machinist. 

INSPECTOR—A good mechanical in 
spector; one experienced in the inspec- 
tion of machine tool parts and as- 
sembled machines: give age, past ex- 
perience, .references and wages required. 
Box 775, Am. Machinist. 

FOREMAN operator wanted for auto- 
matic machines, including MHartfords, 
Gridleys, Potter & Johnstons, Jones & 
Lamsons, ete.; man must have a thor- 
ough working knowledge of them all 
and be a first-class hustler. Box 764, 
Am. Machinist. 

Michigan 
BARREL MAKER, experienced, 
taking the material in the 
producing finished barrels. 
Machinist. 


GUN 
capable of 
rough and 
Box 754, Am. 
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OPERATORS—We are frequently need- 
ing good operators for turrets and gear 
cutters, principally Jones & Lamson and 
Gieason, and invite applications. Frost 
Gear & Machine Co., Jackson, Mich. 


DESIGNER—A thoroughly capable ma- 
hine designer on medium-size auto- 
atic machinery, by corporation located 

in the Middle West; a permanent posi- 
ion to the right man; correspondence 
erento in confidence. Box 736, Am. Ma- 
chinist. 


_ MANAGER—A million dollar corpora- 
tion employing 1000 men manufacturing 
a high-grade product in which it uses 
practically all classes of steel working 
machinery, will engage a high-class as- 
sistant production manager; the man 
must have at least five years’ continuous 
connection with a successful concern; 
he must know much, be able to for- 
get much ‘and be able to learn much 
more; he must be a gentleman, strong, 
forceful, resourceful and able to com- 
mand men in a diplomatic manner. Box 
770, Am. Machinist. 


Missouri 


_ INSPECTOR—High grade, for receiv- 
ing department in electrical manufac- 
turing company. Box 768, Am. Machinist. 


New Jersey 


OPERATOR, experienced on Ingersoll 
two-spindle vertical milling machine. 
30x 769, Am. Machinist. 


TOOL DESIGNERS, several, for large 
and medium size work; state experience, 
age and salary expected. Apply Crocker- 
Wheeler Co., Ampere, N. J. 

DRAFTSMAN and engineer, experi- 
enced in hydraulics, pneumatics and re- 
frigeration. Address, stating experience, 
salary expected and references, Box 761, 
Am. Machinist. 

New York 

LATHE HAND on magneto work: must 
be A-1 man; state experience and salary 
expected... P. O. Box 290, New York City. 

TOOL MAKER, first-class, on medium- 
size work, jig, dies, etce.; state experi- 
ence and salary expected. P. O. Box 290, 
New York City. 

BENCH HANDS—Several first-class; 
also horizontal boring machine and plan- 
er hands wanted on machine tool work; 
permanent positions and good oppor- 





tunity for advancement; state experi- 
ence and wages expected. Box 757, Am. 
Machinist. 

FOREMAN, press room, experienced in 


drawing, piercing, blanking and bending 
dies and who has had charge of men and 
can turn out work at right cost; write, 
giving age, experience and salary ex- 
pected, and when could begin work: all 


correspondence confidential. Box 744, 
Am. Machinist. 
TOOL MAKER, capable of taking 


charge in manufacture of tools for fin- 
ishing brass and iron body valves: man 
experienced in this line of work pre- 
ferred; permanent position for right man; 
in replying, state age, experience, mar- 
ried or single, if now employed and 
wages expected. Box 743, Am. Mach. 


FOREMAN, to take charge of 25 to 35 
men in assembling department, manu- 
facturing machine tools; only first-class 
mechanic with experience and ability to 
produce results wanted; unusually good 
opening with opportunity for advance- 
ment based on results; state experience, 
age and salary expected; applications 
considered confidential. Box 756, Am. 
Machinist. : 

Ohio 


DRAFTSMAN—Mechanical, with ex- 
perience on machine tool work. Clevee 
land Automatic Machine Co., Cleveland, 
Ohio. 

FOREMAN—First-class machine shop 
foreman by company making gasoline 
and steam traction engines. Box 763, 
Am. Machinist. 

SALESMAN—High-grade man to sell 
metal working machine tools; preferably 
with technical training and shop experi- 
ence: Middle West. Box 765, Am. Mach. 

FIRST-CLASS machinists, toolmakers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, woud and metal pattern- 
makers, brass polishers, buffers, finish- 
ers, millwrights, hammermen and black- 
smiths, who wish to increase their op- 
portunities, to register with the free Em- 
ployment Department of the National 
Metal Trades Association, New England 
Building, Cleveland, Ohio. 


Oregon 
DIE AND TOOL MAKERS—Nothing 


but first-class skilled workmen need 
apply. United States Cashier Co., Ken- 
ton, Ore. 
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Pennsylvania 


OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of 
our type casting and composing ma- 
chine; these operators do so well that 
we receive more applications for places 
than can be filled; these qualifications 
carry most weight: Common sense, auto- 
matic machinery experience, printing 
office experience, type foundry experi- 
ence. Full particulars will be furnished 
to inquirers who furnish the same in- 
formation about themselves, and men- 
tion this paper. Lanston Monotype Ma- 
chine Co., Philadelphia. 


SUPERINTENDENT—A working fac. 
tory superintendent, for a modern 
equipped factory, manufacturing high- 


grade small tools, such as taps, dies, 
reamers, milling cutters, etc.; an ambi- 
tious young man, of good _ character, 


with technical education and practical 
all-round experience in small tool manu- 
facture; good organizer and familiar 
with uptodate factory methods; age, not 
over 35; at present employed as foreman 
or subsuperintendent in factory manu- 
facturing small tools and ambitious for 
advancement; opportunity will be given 
to proper party to become interested in 
the business. “A,” Box 773, Am. Mach. 


Virginia 


FOREMAN, machine shop; man accus- 
tomed to manufacture of gas engines 
and heavy machine tools; applicants 
should state experience, age and salary 
expected; all communications. treated 
confidentially. Box 737, Am. Machinist. 








PosITIONS WANTED 


Classification indicates present address 
of advertiser, nothing else. 


California 


TOOL MAKER, first-class, wants posi- 
tion on the Pacific Coast. Box 776, Am. 
Machinist. 

Canada 


SUPERINTENDENT or foreman in 
full charge of factory; at present in 
charge of contract for manufacture of 
100,000 machines, which will be com- 
pleted about the middle of January; spe- 
cialty: repetition work on small mechan- 
ical products; present contract embodies 
metal stamping, turning, drilling, mill- 
ing, brazing, assembling, painting, etc.; 
experienced in fixing piece work prices, 
estimating the cost of jobs and making 
and designing tools and dies for produc- 
ing same. Box 784, Am. Machinist. 


Connecticut 


ACCOUNTANT—Able to install and 
operate a cost or bookkeeping system, 
best of references furnished. Box 727, 
Am. Machinist. 

Illinois 


DO YOU NEED an executive? Not a 
cheap man, but someone to share your 
responsibility and relieve you; I want that 
kind of position and am capable of earn- 
ing $3000 per year; at present employed, 
bringing out the most elaborate calcu- 
lating machine in existence; be at lib- 
erty about May 1; American, 46; refined, 
good appearance, habits and health; 
tactful, methodical; broad mechanical ex- 
perience of 20 years on typewriters, add- 
ing and calculating machines, models 
and tools for interchangeable manufac. 
Box 762, Am. Ma. 


ture; A-1 references. 
Massachusetts 
SUPERINTENDENT or general fore- 
man, practical man, 12 years’ machine 


shop experience; capable to systematize 
and install uptodate methods for rapid 
production. Box 767, Am. Machinist. 


CHIEF INSPECTOR on all types of 
machine shop work; familiar with many 


branches of the business; can get the 
best of results without friction. Box 
766, Am. Machinist. 


New Jersey 

DESIGNER, experienced on automatic 
machinery, dies, tools, etc., wants posi- 
tion Box 483, Am. Machinist. 

FOREMAN that has had 10 years’ ex- 
perience handling men; uptodate shops; 
progressive; good organizer of shop force. 
30x 782, Am. Machinist. 

MECHANICAL DRAFTSMAN, gradu- 
ate, nine years’ experience, uptodate on 
plant engineering and design of special 
equipment for manufacturing plants, de- 
sires change. Box 781, Am. Machinist. 


MACHINIST 


AMERICAN 


SUPERINTENDENT—Position as_ su- 
perintendent or manager of machine 
shop about May 1; at present drawing a 
salary of $5000 a year; with present firm 
five years; with last firm ten years; 
reference if required; would consider a 
smaller salary along the Pacific coast. 
Box 708, Am. Machinist. 


SUPERINTENDENT desires change; 
12 years entire charge of two large fac- 


tories on medium and small, high-class 
interchangeable work, intricate mech- 


anisms; quantity production; skilled en- 
gineer, and mechanic, experienced or- 
ganizer, systematizing and _ efficiency 
work; age 38; good record, undeniable 
references; particulars on request. Box 
778, Am. Machinist. 


New York 


MECHANIC, 17 years designing and 
building special machinery; competent to 
take charge. Box 742, Am. Machinist. 


ENGINEER—Able cost expert, ef- 
ficency and production engineer, reor- 
ganizer of factories, open for engage- 
ment. Box 779, Am. Machinist. 

DRAFTSMAN, broad shop and office 
experience on special and automatic ma- 
chines; can make good where speed and 
originality can be used to advantage. 
Box 722, Am. Machinist. 

MASTER MECHANIC, 20 years’ ex- 
perience in construction and upkeep of 
machinery and plants; expert on wire 
working and special machinery of all 
kinds; highest references; accustomed to 
handling large propositions; age 37. Box 
771, Am. Machinist. 


Ohio 


OFFICE MANAGER or chief clerk, 
thoroughly conversant with modern of- 
fice and shop methods; twelve years’ ex- 

erience in cost accounting, storekeep- 
ng and general office work; five years 
in executive capacity; best of reference 
from present and past employer. Box 
759, Am. Machinist. 


GENERAL MANAGER, thoroughly 
practical and experienced in the handling 
of manufacturing plats, consisting of 
main office and such departments as en- 
gineering, machine, foundry, blacksmith, 
boiler, wood and kindred departments; 
will take charge on salary or commis- 
sion, or both, and with highest degree 
of productive efficiency; guarantee open 
shop and freedom from labor troubles. 
Box 777, Am. Machinist. 

FACTORY MANAGER or superintend- 
ent, with large experience in the manu- 
facture of machinery, including gasoline 
engines, now making goodin responsible 
position, seeks a larger field or one of 
greater future; practical in machine 
shop, foundry, pattern shop and design- 
ing, jigs, cost reduction, piece systems; 
if you are offering a good salary for a 
hard worker accustomed to going into the 
factory and getting results, address Box 
772, Am. Machinist. 


Pennsylvania 


MASTER MECHANIC 
respond with firms looking 
Box 774,- Am. Machinist. 


cor- 
such. 


wishes to 
for 








MISCELLANEOUS 


Test indicators. H. A. Lowe, Cleve- 


land, O. 
Calipers: 
kee, Wis. 
Caliper catalog free. E. G. 
lumbia, Penn. 
Sachs’ standardized 
mechanical drawings. 
Lynchburg, Va. 


Welles Caliper Co., Milwau- 
Smith, Co- 


tool requisitions; 
Sachs, 


We buy or pay royalty for good pat- 


ented machine or tool. Box 282, Am. 
Machinist. 
Work for screw machines and gear 


cutter wanted. Box 775, Am. Machinist. 
Patents procured by mechanical en- 
gineer, patent. expert. Benjamins, 302 


Broadway, New York. 


Light, fine machinery to order; models 
and electrical work spedialty. E. O. 
Chase, Newark, N. J. 


Technical patents a specialty. G. M. 
Sacerdote, engineering patent attorney, 
1919 Broadway, New York. 


We build to order 
tools, jigs, subpresses 
grade work. The 
Elgin, Il. 


machinery, 
dies: high- 
Tool Works, 


light 
and 
Elgin 
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Patents. C. L. Parker, Patent Attor- 
ney, ex-examiner Patent Office, 990 G St., 
Washington, D. C. Write for Inventor's 
Handbook. 


Light and medium weight machinery 
and duplicate parts built to order; tools. 


jigs, etc. MacCordy Mfg. Co., Amster- 
dam, . ae 
Punches and dies, jigs and fixtures, 


light and medium weight machinery, etce., 


built to order. Taylor-Shantz Co., 
Rochester, N. Y. 
Machine work, machine models, pat- 


terns, forging gears, pumps and engines 
built or repaired. Clark Machine Co., St. 
Johnsville, N. Y. 


Autogenous welding of broken cylin- 


ders and crank cases is most expertly 
done by Waterbury Welding Works, 
Waterbury, Conn. 


We build machinery on contract, and 
would like an opportunity to quote your 
prices on machines or parts. Sellew Ma- 
chine Tool Co., Pawtucket, R. I. 


High-grade machine work in quanti- 
ties for gear cutters, hand turrets, mill- 
ing machines, ete., wanted. The Seneca 
Falls Mfg. Co., Seneca Falls, N. Y 


Want a good, _ responsible 
shop to build and market a new pat- 
ented line of heavy machine tools on 
royalty. Box 700, Am. Machinist. 


Wanted—To lease small machine re- 
~~“ shop in good location; can give sat- 
sfactory reference as to character and 
workmanship. Box 7838, Am. Machinist. 

Tool tempering chart, 13%x1% inches, 
printed in colors with full description; 
10 cents postpaid. Spon & Chamberlain, 
123 Liberty St., New York, publishers. 


machine 


All kinds of mechanical drawings 
made, inventions developed; specialty: 
redesigning of special and automatic 
machinery; reasonable terms. Box 780, 
Am. Machinist. 

For Sale—60x60-in. by 14-ft. William 


Sellers’ worm-driven planer; four heads, 
with power feeds in all directions; near- 
ly new; bargain to quick buyer. Ad- 
dress “X Y Z,” Am. Machinist. 


For rent—Moving into new plant, will 
rent present adjoining factory with 
large modern brass foundry; cheap elec- 
tric power; 15,000 square feet; rent low. 
pughmere Dynamo Works, Plainfield, 


Simple, meritorious inventions bring 
profits, often fortunes; mail description 
of your invention for free, candid opin- 
ion and estimate to apply for patent. BE. 
P. Thompson, M.E., ictor Bldg., Wash- 
ington, D. C. 


Large English firm of machine tool 
importers having showrooms and offices 
in Great Britain. France, Germany, Italy, 
India and Japan, is wanting good agen- 
cies for machine tools of all kinds. Box 
189, Am. Machinist. 

Machinists, tool makers, 
pocket book, most needed rules, tables, 
general and economic information: list 
of shops; 16 colored maps; blank memor- 
anda; 120 pages; in leather finished cov- 
ers, 35c. Wm. Cuthbertson, 39 Springside 


new vest 


Ave., N., Pittsfield, Mass. Agents wanted. 
Australian business, advertiser, finan- 
cial partner in Australian engineering 


works sailing for England and America 
about March, 1912, seeks commissions 
from American houses desiring Austral- 
ian representatives; collect information 
before leaving Australia, visit American 
house and arrange agency or carry out 
other instructions on return. Particu- 
lars. Address “Australian,” Am. Mach. 

The annual meeting of the stockhold- 
ers of the Hill Publishing Co., for the 
election of directors for the ensuing year 
and for the transaction of such other 
business as may roperly come before 
the meeting, will be held at the oftices 
of the company, in the Hallenbeck Build- 
ing, 497-505 Pearl St., Borough of Man- 
hattan, New York City, N. Y., on Tues- 
day, Jan. 30, 1912, at 12 o’clock noon. 
Dated, New York City, Dec. 19, 1911. 
Robert McKean, secretary. 

cash 


For Sale—$1500 
easy terms to suit at 7% interest buysa 
completely equipped machine shop and 
foundry located in a live town of 17,000 
sn the midst of a section where work 
can be drawn from nearly every direc- 
tion; shipping facilities are unsurpassed; 
splendid railroad service; the property, 
buildings, lot and equipment could not 
be duplicated for twice the asking price: 
an exceptional opportunity to stepin and 
build up a big business. For full par- 
ticulars, address Box 733, Am. Machinist. 


and balance on 
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Talks With Our 


Now is the time to say some- 
thing about our plans for 
1912. 


Last year we published some 
an average of 
four a week—-written by men 
who are really doing things in 


200 articles 


machinery building—authori- 
ties. 
It has been said that the 


average book has only one 
good chapter, the author knew 
Many of 


“one good thing.”’ 

these articles are the “one 
good thing”’ on a timely sub- 
ject. For several months we 


have been talking with such 
men about the articles they 
are to write this year. We 
expect to publish a greater 
number in 1912 than have 
ever before appeared in our 
columns in a single year. 


It is time to talk about how 
machines are designed. A 
number of the foremost ma- 
cuine-tool and other machine 
designers will tell you,through 
our columns, how they design 
their machines. 


The buildings are the larg- 
est shop tool. Important de- 
velopments have taken place 
among them during the last 
eight or ten years. ‘These 
will be reviewed, gathered to- 
gether and presented to show 
the best of today’s machine- 
shop design. 


Closely associated with this 
problem are devices for arti- 
ficial lighting, heating, ventil- 
ating, sanitary arrangements 
and provisions to reduce the 
fire hazard. We will continue 


to describe and discuss these 
as well as safeguards against 


By The Sales Manager 


accidents. They are an im- 
portant part of the surround- 
ings that aid the worker— 
make work more energizing, 
and better the product. 


The AMERICAN MACHINIST 
will continue to point out pro- 
posed and enacted legislation 
on patent reform, apprentice- 
ship, industrial education, 
employers’ liability and com- 
pensation for accidents. 


During the past year we have 
published articles from widely 
separated parts of the coun- 
try. In the last few issues 
there have been two about the 
machine shops of Panama. 
Others are to follow. There 
will be some 20 articles telling 
of the machinery building of 
Missouri, Kansas, Nebraska 
and lowa—states we do not 
usually look upon as doing 
much in machinery building. 


The last year’s record for for- 
eign articles was 217. This 
will be bettered. 

** ** x 
Let’s look over this first issue 
of the year as typical of what 
is to follow. 


All are familiar with jigs and 


fixtures that we can carry 
around the shop, but not 
many have a chance to de- 


tools that must 
be lifted by the crane. The 
leading article shows such 
large tools—it is written by 
the man who designed and 
made them. 


sign special 


For a year we have heard 
about management in general, 
and especially what has been 
done on the Sante Fe Ry. 
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‘Readers 


Our second major article 
might well have been called, 
“The Truth about the Santa 
Fe.’ One of our editors 
visited Topeka, traveled over 
several divisions of the road. 
This is typical of our atti- 
tude. We do not support 
fads; we do stand for effi- 
ciency, and we will continue 
to tell the truth in regard 
to shop management as we 
see it. 


Sixteen years ago a foreman 
in a gear-cutting shop needed 
something to help him figure 
bevel gears. He _ planned 
some tables, his wife helped 
him compute them in the 
evenings at home, and he has 
used them ever since. He 
now gives them to you; the 
first five are in this issue. 


Another major article is 
drawn from a busy automo- 
bile shop and shows how 
carburetors are machined, as- 
sembled and tested. 


There are letters and discus- 
sion on intensely practical, 
everyday shop matters. 


We will continue our policy 
of accepting only advertising 
directly in our line. 


These advertisements must be 
truthful and from reliable con- 
cerns only. 


They will be made more and 
more newsy and informative 

an interesting, reliable and 
up-to-week buying guide for 
you. 


* * * 


Only reliable products can be 
continuously advertised. 
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Repair Work at Panama Canal Shops 


In a previous article the general con- 
ditions and classes of work found in the 
Gorgona shops on the Panama canal were 
related, and in the present article it is 
the aim to give a little more specific in- 
formation covering some of the repair 
methods. 

Steel tanks, locomotive boilers and 
fireboxes, and, in fact, about every kind 
of boiler-plate work has to be handled at 
these shops. Fig. 1 gives a little idea of 
the variety of this kind of work. The 
long pieces are some of the French rails 
before referred to, which have been, 
punched for riveting to car doors and 
sides. At the left is one of the sections 
of a common shape or orange-peel buck- 





MAKING 


Fic. 1. 


et, and the forms in which these must be 
made. 

These are large cast-iron die or form 
blocks, into which the sheets are formed 
by hand-sledge work, and afterward 
punched or drilled for riveting to the 
arms which hold them. As will be seen, 
there is a raised portion in the center of 
the sections. This is formed within a 
groove in the die, and the heated metal 
forced into it by flatters and sledges. This 
makes a particularly good job, and as 
these steel buckets vary considerably in 
design, it has been necessary to make 
quite a large number of these dies, so as 
to be able to repair these dredges quickly 
and keep them at work as steadily as 
possible. 

SHOP CONVENIENCES 

Fig. 2 shows the two lye tanks into 
which locomotive pzrts are dinved to re- 
move dirt and grease, so that they can be 
got at more readily for repairs. These 
are large tanks and each is equipped 
with an air hoist, so that work can be 
readily handled in them. They are lo- 
cated under a shed to protect them from 


ORANGE-PEEL 


By Fred H. Colvin 








How some of the varied 
classes of repair work, made 
necessary by such a huge 
undertaking, are success- 
fully and rapidly accom- 
plished on the ground. 

Large jobs and precision 
work readily handled. 























rain, and also shelter the men from both 
rain and sun. At the extreme left can 
be seen a small portion of the Chagres 





BUCKETS 
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river and the hill beyond, while at the ex- 
treme right is the beginning of the hills, 
which make the Culebra cut necessary. 

Fig. 3 shows a truck which has been 
devised and which has been built for car- 








rying locomotive and car axles around 
the shop. The frame is simply an in- 
verted U, the ends forming axles for the 
wheels shown. The work to be carried 
is suspended by chains which hang fron 
two points, as can be seen. The only 
unusual feature is that the wheels are 
made from pulleys, which are done to give 
them a wide tread so as to avoid crushing 
and spluttering the shop floors. 

One of the apparent fallacies which 
we have heard for many years is in re- 
gard to the corrosive action of the climate 
of Panama on metal. Some of these state- 
ments went so far as to claim that stee! 
car slides or boiler plate would be liter- 
ally honeycombed in a comparatively short 
time. While it is undoubtedly true that 
any warm, damp climate has a corrodi*7 
effect, the fact remains that there are 
hundreds of steel cars which 
lying absolutely unprotected for over 20 
years, and which are not eaten through, 
although they are by no means free from 
rust. 

The climate 
a very bad effect on 
of the reasons for using the extra wide 


have been 


seems, however, to have 


wood, which is one 
wheel faces on the axle truck or carrier 
shown, as the wood planking seems to 
deteriorate very rapidly 


PORTABLE BATTERING RAM 


This precaution can also be seen in 
the portable battering ram shown in Fig. 
4, and been found very useful in 
any work where it is necessary to strike 
heavy in order to remove shafts, 
gear wheels, or in similar cases. This re 
quires no hunting for an overhead beam 
from which to hang the ram, the whole 


has 


blows 











. 2. Lye TANKS FOR CLEANING PARTS 


thing being readily moved from one point 
to another. In the background are some 
of the storage bins for finished or partial- 
ly finished material, mostly bolts in this 
case. 
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One of the old French locomotive 
cranes is shown in Fig. 5, and is used 
around the yards of the Gorgona shops. 
This view also shows the transfer table 
which is common in most locomotive 
works, and the building directly behind 
the crane is the accounting and superin- 
tendent’s office. There are a number of 
these old traveling cranes in use at var- 
ious points, their capacity being very 
much less than any of the new cranes 
which have been put into use. 








Fic. 3. TRuCK FOR AXLES 





Fic. 4. PORTABLE BATTERY RAM 


THE VARIETY OF WORK TO BE REPAIRED 


An idea of the varied feature of the 
repairs will be seen in Fig. 6, which is a 
view taken in the yards surrounding the 
shops. At the left is one of the large 
grab buckets of a modified clam-shell 
tvpe, which has been in for repairs and 
reinforcing. Some of the remains of cen- 
trifugal pumps used in the dredges for 
pumping dirt out of the canal are also 
shown. All that is left of one of the im- 
peller shafts is shown at A, the central 
web showing very plainly how the grit 
and water have eaten away the metal. This 
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was originally surrounded by the impel- 
ler bucket, as shown at D, and the whole 
thing being inclosed in the pump casing 
B and C. 

These casings are all lined with 14-inch 
or %-inch boiler plate, and it is always 
the intention to send them in for renewal 
before these plates have become worn 
through to the casing. Sometimes, how- 
ever, the wear takes place faster than 
has been anticipated, so that the plates 
are worn through and the castings them- 
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up to or near the fusing point. Then the 
cast iron which is poured in drives out 
the Thermit and unites with the casting, 
which has been heated to the proper tem- 
perature for this purpose. 

I was shown many repairs which had 
been made in this way, one being a very 
heavy bulldozer frame. Another was of 
the 19-ton steel rams used on the Lob- 
nitz rock crusher. This, however, was 


not entirely successful, although it was 
no fault of the process. 


It was found 
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selves are destroyed before they are re- 
turned for repair. 


Use OF THERMIT AND OXYACETYLENE 


In such cases they are using both 
Thermit and oxy-acetylene for building 
up the worn portion of the casing where 
it is possible to do so, as is usually the 


case. In fact, both of these processes are 
used quite extensively, each in its partic- 
ular field, although these occasionally 


seem to overlap. 

They also use Thermit in some cases 
to preheat the metal and bring the tem- 
perature of the casting to be repaired 


Some WorRK 


TO BE REPAIRED 


that after repairing one of these rams, it 
almost invariably broke in a very short 
time at some other point. After two or 
three breaks of this kind it was decided 
that the weakness was due to the crystal- 
ization of the metal from the repeated 
blow, or in other words, it had been fa- 
tigued to a point where it was no longer 
suitable for such work. For this reason, 
all attempts at repairing these rams have 
been abandoned and new ones are substi- 
tuted wherever necessary. The old rams 
are utilized for other purposes after they 
have been reforged, so as to relieve the 
strains to which they were subjected. 
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CONFUSING INITIALS OF RAILROADS 


In the background of Fig. 6 will be 
seen a caboose belonging to the Panama 
railroad, although at first sight the ini- 
tials P. R. R. make one of a well known 
railroad nearer home. 

A story is told of a traveler to Panama 
who had been desperately seasick all the 
way down. On landing at Colon one of 
the first things he saw was a locomotive 
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right. They are painted by the spray 
process, coal tar having been found the 
most satisfactory covering, and is being 
used exclusively for this purpose. 


FRENCH-USED ROOFING BETTER THAN 
Ours 


In the distance, in the center of the 
picture, is a typical house for employees. 
All houses are raised several feet from 
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Fic. 7. REPAIRING A TRACK LEVELER 


bearing the familiar letters P. R. R. In 
the utmost distress, and with a regret that 
only a seasick man can appreciate, he 
remarked that if he had known that the 
Pennsylvania railroad ran to Panama he 
never would have gone by boat. 


More HeAvy REPAIR WorK 


One of the dirt spreaders or levelers 
is shown in Fig. 7, where it was under- 
going repairs in the shop. This is a 
heavy piece of machinery, with the wings 
on each side controlled by compressed 
air through suitable connections. The left 
side is raised out of the way while both 
the right-hand wings are lowered into 
scraping position. This is used in level- 
ing the dumpings from the dirt cars 
where fills are to be made. 

The service is severe in nearly all 
cases and they very frequently come in 
for repairs. 


CLEANING AND PAINTING STEEL CARS 


Fig. 8 shows the house erected for the 
sand-blasting apparatus at the left and 
the edges of a pile of sand at the further 
end. This is done to keep all of the dirt 
away from the main part of the shop. 
And as the sand blast is used mostly in 
removing dirt and rust from cars before 
painting it is located at a very convenient 
place as the cars can be run past the 
sand blast on either side. 

After they have been cleaned in this 
way, they are run up so as to be con- 
venient to the paint tanks shown at the 
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used stone or brick mason work columns 
in nearly every case. It is interesting to 
note, however, that, while American cor- 
rugated roofing lasts from one to two 
years on the Isthmus, we are still using 
the same corrugated roofing brought over 
by the French 25 years ago in a great 
many cases. Much of this has been used 
over and over again, and there seems to 
be no wear-out to it. 

This would seem to indicate that the 
makers of this roofing, who were in all 
probability English, understood the art of 
thoroughly protecting the iron sheets with 
whatever coating they used in the gal- 
vanizing process, and I was informed that 
several of the roofing manufacturers 
from the States had been investigating 
the matter with a view of making their 
own product more durable. 


PRECISION WORK IN CONTRAST TO LARGE 
PIECES 


One of the surprises found on the Isth- 
mus was the instrument-repair shop at 
Gorgona, which is in charge of R. 
Seewald and which handles all the re- 
pairs on clocks, watches, chronometers, 
time-recording instruments, typewriters. 
adding machines and similar work. After 
getting the mind filled with things of a 
large dimension, such as the Gatum dam, 
huge steam shovels, etc., the sight of a 








Fic. 8. SAND 


the ground in order to allow a free cir- 
culation of air under them, and all have 
porches which, in many cases, extend all 
around the house. The house shown is 
a two-story structure, and there are prob- 
ably more of these than of the single- 
story houses, which are found in some 
places. 

They are always located on as high 
land as possible, and are not only very 
livable, but decidedly attractive with few 
exceptions. They are the same style of 
house which were erected by the French, 
but timber foundation is used under the 
American houses, as it was known they 
would be but temporary, while the French 


BLASTING 





AND PAINTING CARS 
Rivett precision lathe with a full set of 
attachments came as quite a shock. 
There is very little to be said as to the 
details. The illustration in Fig. 9 shows 
not only the precision lathe referred 
to, but also one of the old French lathes 
which had been in service on this work 


for many years. This can be seen be- 
yond the other lathe, and Mr. Seewald 
spoke very highly of its accuracy and 


convenience for many classes of work. 
It is extremely simple, consisting mainly 
of a bed with headstock and tailstock, and 
while it lacks many of the features which 
we consider necessary in the modern 
lathes, it is still very useful. 
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The small metal-rolling machine shown 
in the foreground is used for flattening or 
reducing small bars to any desired thick- 
ness for precision work. 





Fic. 9. IN THE 

Every effort seems to be made at the 
Gorgona shop to utilize waste material, 
and to manufacture and repair the ma- 
chinery as cheaply as possible. Scrap 
boiler and tank material is cut up and 
used for washers, and various other meth- 
ods are used to effect little economies, 
which all count in the long run. 


RE-PLANING ARCS IN REACTION PLATES 


One example of the work they have to 


INSTRUMENT 
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inches thick by twelve inches wide and 
come in lengths of about eight feet. 
These have to be planed to the proper 
radius to accommodate the swinging of 





SHOP AT GORGONA 
the gates in order to make a tight joint 
when the gates are closed. 

As in the case of all machinery of this 
kind, the work is secured in the States 
wherever possible, and these reaction 
plates were planed before being sent to 
the Isthmus. Some of the inspectors, 
however, refused to pass them, owing to 
the variation being more than was con- 
sidered safe and allowable, and these 
were re-planed at the Gorgona shop. The 
trouble seemed to be that, owing to loose 
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PLANING ARC IN 
Lock 


Fic, 10. METHOD OF 


which make a joint between the ends of 
gates next the canal walls, and the sides 
of the walls. These gates have been il- 
lustrated in the AMERICAN MACHINIST, So 
that their details will be more or less fa- 
miliar to our readers. The reaction plates 
are of nickel steel approximately four 


NICKEL-STEEL REACTION PLATES FOR 


GATES 


joints in the planer, the tool. dropped at 
the end, leaving it lower than in the cen- 
ter. 

A very simple method was devised and 
used on one of the planers to plane these 
to the desired radius. 

A planer having two heads was se- 
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lected, one head being clamped back to 
the rail near one side of the planer table, 
and the swivel of harp loosened so that 
it would swing on its center bearing. 
Then the planer tool was set so that its 
point would swing through the proper 
arch. A bar was then fastened to the 
swivel of the planing head which was to 
be used, the other end fastened to the 
other head, which was used for the feed. 
All that was then necessary to do was 
to throw in the cross feed on the rail for 
the other head, and every bolt nut on 
this was transmitted through the bar to 
the other hand, and every movement on 
and the swivel of harp loosened so that 
center bearing of the swivel and pro- 
duced the desired radius in the reaction 
plates being planed. This device is shown 
in Fig. 10, and proves very satisfactory 
for this work. 








Set Squares for Vertical 
Boards 


By ERNEST MOUNSEY 


On a vertical drawing board there is 
generally a small gap between the board 
and the movable straight-edge, when the 
latter is moved up and down. This allows 
a thin set-square to slip down under the 
straight-edge, and when occurring fre- 
quently it gets beyond being a nuisance. 

I prefer using, and no doubt do many 
other draftsmen, the plain celluloid 
squares, and as I don’t like them much 
more than 1/16 of an inch thick, I de- 








Fic. 1 Fic. 2 
How THE PROJECTIONS WERE ForRMED 
vised the following means to prevent 


them slipping down. 

Taking two blocks of wood, I roughly 
carved out one and nailed a piece on the 
other, as shown in Fig. 1. I placed the 
set-square between them and poured hot 
water into the recess. The water softens 
the celluloid, and by pressing the blocks 
together a projection was formed. I did 
this in‘two places with the result shown 
in Fig. 2. 

The two projections prevent the square 
from getting underneath the straight- 
edge, and as the short edge of a 60-de- 
gree square is practically never used for 
ruling lines, they do not interfere with its 
utility. 

As a precaution, I checked the trueness 
of the edge, but found it necessary only 
to plane off the burs formed. 
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Methods of a Modern Magneto Shop 


Of the many companies manufacturing 
so called low-tension magnetos, the Her- 
cules Electric Company, of Indianapolis, 
is one of the oldest and largest produc- 
ers in America. It is the aim of this ar- 
ticle, with the accompanying illustrations, 
to give the readers a general idea of 
some of the interesting special processes, 
machines, and tools used that are pecu- 
liar to this plant, and which differ in al- 
most every respect from those used by 
other companies. The following machines 
and tools are some of the most note- 
worthy and interesting of the mechanical 
devices employed. 


SPECIAL LATHE TOOLS 
Fig. 1 shows a combination tool used 


for performing three operations in one: 








AND FACING 
BEARINGS 


Fic. 1. Toot FOR DRILLING 


MAGNETO-SHAFT 
and facing magneto 
Fig. 2 shows the 


boring, reaming, 
shaft bearings. 
tool and a bearing set up in a 
lathe ready for operation, in which E is 
the bronze bearing to be bored and 
reamed at H, and faced at F. The con- 
struction and operation of the tool can 
be readily understood from Figs. 1 and 
2, in which A is the boring and reaming 
tool, B the tool holder, D the facing tool, 
X the soft-steel strap for holding the 
facing tool in position, and V the shank 
of the holder. The strap X is held rigidly 
in place by the cap screws E, at the back 
of the holder, and ‘the facing tool D is 
made double ended so that it can be re- 
versed and used without regrinding. The 
holder B is slotted at F, and the shank 
half around its circumference at S, so 
that the holder clamps the tools A and D 
in the manner of a vise when the clamp- 
ing bolt C is tightened up. By means of 
this tool the operator can bore, ream, 
and face an average of 120 bearings an 
hour. : 


same 
turret 


Fig. 3 illustrates the method of drilling 














Fic. 2. COMBINATION TOOL FOR DRILLING 
AND FACING MAGNETO-SHAFT BEARINGS 
“Set Up” In Turret LATHE 


By F. B. Hays 











Special processes, ma- 
chines and tools peculiar 
to plant of the Hercules 
Electric Company, one of 
the largest producers of 
magnetos in America. 














shaft holes in governor pulleys. The 
pulley H is held in the compensating 
fixture R, and the drill G in the drill 
socket C, A being a setscrew for clamp- 
ing the drill. The tool B is a guide for 
centering the drill when starting, while 
the spring E and the washer F prevent 
the pulley from slipping in the jaws of 
the fixture as the drill nears the end of 
the cut. The drill is fed into the work 
from the tailstock of the lathe as shown 
in the figure. 

The compensating fixture for holding 
the work is shown in detail in Fig. 4, and 
at S of this figure, the governor pulley 
after being drilled. In this illustration, C 
is the nurled body of the fixture, B the 





FOR DRILLING 


Up” 
PULLEYS 


Fic. 3. LATHE “SE1 
GOVERNOR 


jaws against which the round surface 
of the pulley rests, and A the screws 
for removing the jaws for regrinding. 
The compensating female center E is 
recessed to conform to the face W of 
the pulley, and to permit the entrance of 
the drill after the latter passes through 
the work. This center is pushed forward 
by the spring F, and acts in conjunction 
with the jaws B, as a compensating de- 
vice to keep the work centrally alined. 
The fixture is screwed to the live spindle 
of the lathe at G, and the shank R, which 
is tapered, jams in the spindle forming 
a base for the spring F to rest on. By 
the use of this mechanism sixty gov- 
ernor pulleys an hour are drilled by one 
operator. The pulleys are made of cast 
iron and a high-speed U-drill is used on 
the work. 

The tool represented by Fig. 5 is a fix- 
ture used for threading the fiber bush- 


ing shown at B in the figure, and also 
in Fig. 6. The fixture is used on an or- 
dinary engine lathe, the shank A be- 
ing inserted into the live spindle in the 
same manner as a live center. The fiber 
bushing B is then put on the arbor F, and 
the nurled nut C screwed on to clamp 
the bushing tightly in place. The nut C 
is put on while the lathe is being started 
and is removed by reversing the lathe. 
Fig. 6 shows the fixture in detail, and 
also one of the bushings after threading. 
It will be noted that the two parts are 


recessed to conform to the contour of 
the bushing. These recesses are for cen- 
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Fic. 4. Tit CHUCKING FIXTURE FOR 
DRILLING GOVERNOR PULLEYS 

tering the bushing, and preventing its 
cracking while being threaded by the 
“chaser” or multiple threading tool. This 


fixture was developed after a number of 
unsuccessful and expensive experiments 
had been made with threading dies on 
turret lathes, and was found to be the 
most economical method of cutting per 
fect external threads on the fiber bush- 
ings showii in the figures. 


SPECIAL JIGs 


Several very unique jigs are employed 
in producing the various parts of the 
magnetos, but for lack of space, only one 
of the most interesting of these will be 
described: the jig for drilling and as- 
sembling governors, as shown in Figs. 7 
and 8. 

At the left of Fig. 7 the jig is shown 
assembled with the governor parts ready 
for drilling and assembling, while at the 
right is an assembled governor with the 
governor arms open. In Fig. 8 the same 
jig, governor parts, and governor are 
shown with the jig opened and ready for 
the inserting of the governor parts shown 














at 1, and the governor with the arms 
A 
Fic. 5. Fixrt ror FEEDING FIBER 
BusHiNGs 
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closed shown at 2. The governor is com- 
posed of the following parts: the arms L; 
the yoke M; the pins N; and the hinge 
rivets R. The jig is used for drilling the 
holes for the last named parts and in- 
serting them. The yoke M, which has 
been machined as shown in Fig. 8, is 
slid over the stud C, the pins N enter the 
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teresting of these machines are described 
in the following paragraphs. 

Fig. 9 shows the machine used for 
winding spark coils, with a spool F on 
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to which is a cast-iron, cone-shaped pul- 
ley C, kept in constant rotation by the 
belt A; a cone-shaped, fiber. friction pul- 
ley E; and a handwheel B, fixed to the 























Fic.6. DETAILS OF FIXTURE FOR THREADING 
FIBER BUSHINGS 


holes X, and the arms L are placed be- 
tween the dowel pins E. As the governor 
arms vary in length (being castings) they 
must be so adjusted that their flattened 
ends come flush with the top of the yoke, 
which is accomplished by means of the 
adjusting screws A; these bear on the 
balls of the arms, and when tightened or 


Fic. 7. JiG, ASSEMBLED, FOR DRILLING 
GOVERNORS 


the spindle of the machine in the process 
of being wound. The spool is held by an 
expanding mandrel operated by the round 
nurled nut W. The wire for the wind- 
ing is shown at R, and is led from a spool 
and a guiding attachment not shown in 
the figure. The component parts of the 
machine are: A driving shaft P, fastened 











Fic. 9. MACHINE FOR WINDING Fic. 10. MACHINE FOR CUTTING PAPER FOR 


CoILs 


loosened cause the arms to move up or 
down in the slotted ends of the yoke. 
When the governor arms have been 
brought to their proper positions, the 
clamp H, with the compensating arms J, 
pivoted at K,is placed on the stud C, and 
the nurled nut G screwed down, so that 
an even pressure is exerted upon the 
yoke M and the governor arms L, by the 
compensating jig arms J. 

As the governor parts are now in 
proper position for drilling, the jig is 
turned over on its plates B, and the hinge 
rivet holes drilled, the drill being piloted 
by the holes D in the hardened tool-steel 
guide-plate F, fastened to the jig body V. 
After the holes are drilled the hinge 
rivets are inserted from the rear, the 
governor removed from the jig, and the 
ends of the hinge rivets spun over in a 
special spinning device. 

SPECIAL MACHINES 


Much of the machinery used by the 
Hercules company has been built espe- 
cially to suit the production methods em- 
ployed in its plant. Four of the most in- 


INSULATING ARMATURE SLOTS 


Fic. 8. DETAILS OF JIG FOR DRILLING 
GOVERNORS 


driven shaft N; all supported in the 
heavy cast-iron frame M. On the left is 
a control lever Q, connected with the 
driving shaft by a yoke 7, and pivoted 
at S. This lever has a horizontal arm Y 
(shown dotted) extending under the 
bench and connecting with a rod O, 
which latter terminates in a foot pedal 
just above the floor. 

The operation of the machine is as 
follows: The end of the wire R is passed 
through the hole in one end of the spool 
F, and the winding started by revolving 
the driven spindle N by means of the 
handwheel B. As soon as a few turns 
of wire have been placed on the spool 
in this manner, the foot pedal is pressed 
down to throw the driving pulley C into 
contact with the friction pulley E; this 
causes the spool, which is on the same 
spindle as the latter, to revolve at a high 
rate of speed, until the spool is wound. 
The foot pedal is then released, and the 
pulley C automatically slides out of con- 
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tact with the pulley E, by means of a 
helical spring not shown in the figure. 
The operator then stops the rotation of 
the spool, by utilizing the handwheel B 
as a brake, clips off the wire, and re- 
moves the wound spool or coil from the 
mandrel. The time required for the com- 
plete operation of placing, winding and 
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under the guide X, and across the shear- 
ing plate W. As the paper moves over 
the shearing plate, the hardened tool- 
steel cutter C revolves with its shaft S. 
and at the proper instant shears off the 
paper at the edge of the shearing plate. 
The bearing ends of the rollers are shown 
at A, and that of the cutter shaft S at Q. 











Fic. 12. DETAILS OF ARMATURE-TESTING MECHANISM 


removing the spool is between 80 and 90 
seconds. 

The very ingenious machine shown in 
Fig. 10, cuts the fibrous paper strips used 
for insulating armature slots. The paper 
enters at P (having been previously cut 
to the proper width), leaves at PP cut 
to exact size, and drops through the aper- 
ture F into the receptacles for the pur- 
pose. The paper is fed by two horizontal 
steel rollers, one of which is shown at Y, 





Fic. 14. PuncH Press “Set Up” For 


MAKING ARMATURE DISKS 


The pressure between the rollers is pro- 
duced by the springs S, which act through 
the bearing block B. The machine is 
driven by the motor M through the gears 
G, and controlled by the switch E. By 
changing the gear ratios, several differ- 
ent sizes of strips are cut on the same 
machine. 


TESTING ARMATURES 


An exceptionally economical and ef- 
ficient method of testing armatures is 
shown in Fig. 11. It comprises the test- 
ing mechanism shown in the foreground, 
the volt-ammeter V, whose leads are 
shown at L, and the driving belt A, pul- 
ley C and shaft B. The testing mechan- 
ism is shown assembled in Fig. 11, and 
torn down in Fig. 12. The permanent 
magnets M are mounted on the frame W, 
which is composed of two cast-iron pole 
pieces 8, magnetically insulated and also 
held together by brass castings as shown. 
The lower plate of the frame is slotted 
to conform to the tongue X of the base 
of the machine, end is held down by the 
screws F, the screws entering the tapped 
holes D (three holes are provided to 
permit adjustment for different types of 
armatures). The armature to be tested 
is shown at N, and its shaft at S. Spe- 
cial types of commutators T and 7” ar 
used. The commutator is constructed as 
a separate unit which is slipped on the 
armature shaft, locked in place by a set- 
screw and connected with the armature 
leads by the screws on the large end, as 
shown in the left-hand corner of Fig. 12. 
The hinged brush holder is shown at O, 
and is screwed in the slot in the upper 
plate of the frame W. While being 
tested the armature is revolved by the 
pulley, which consists of a round nurled 
ning, the pulley is held by one hand and 
nut, a pulley wheel, a_ slotted hollow 
shaft, threaded at one end and tapered 
at the other, and a split jam nut. The 
hollow shaft is placed in the pulley wheel 
and the nut screwed on it, the split jam 
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nut resting on the hollow shaft and in 
the pulley between the latter and the 
nurled nut. The pulley is then a unit 
and is slid on and off armature shafts as 
such. When placed on a shaft for run- 
the round nut tightened up by the other, 
which causes the split jam nut to move 
up on the slotted shaft, cramping the 
segments of the latter together and 
binding the whole tightly to the armature 
shaft. 


The operation of the mechanism is 
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Fic. 13. PUNCH AND Die FOR FORMING 
Brass WASHERS 











very simple. The armature to be tested, 
with the special commutator in place, is 
pushed through the frame W, the pulley 
slid on and tightened up, and the end of 
the shaft placed on the dead center Q 
at R. The plate H is then slid along the 
base until its dead center Q enters the 
shaft end, and the clamp screw P tight- 
ened down. The operator now throws 
the belt A over the pulley C, places the 
lead wires L against the brush holders 
O and reads the output of the armature 
registered by the volt-ammeter. The en- 
tire testing operation requires less than 
two minutes. 

The soft-iron pieces K are “keepers” 
placed across the magnets to prevent loss 
of magnetism while the armatures are 
The frame W’ is similar 
to W, except in dimensions, and is used 
for a special type of armature. The low- 
er plates of these frames are made of 
two separate pieces, an upper and a low- 
er piece. The upper piece contains the 
steel screws holding the pole pieces, and 
the lower piece, brazed to it, prevents the 
magnetism from being transmitted from 
the magnets through the pole pieces and 


being changed. 





PUNCH AND DiE FOR STAMPIN( 


Fic. 15. 
Out ARMATURE DISKS 
steel screws to the base of the machine. 
The use of brass screws in this connec- 
tion is impossible, due to the great strain 
from high speed and magnetic torque. 
PUNCH-PRESS PROCESSES 
Fig. 13 shows a punch and die for 
forming the burred brass washers in the 
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lower right-hand corner of the figure 
from the brass strip H. The stripper plate 
and die are shown at A and B, respec- 
tively, and the punch at C. Three opera- 
tions are performed in one, and contin- 
uously. The punch D perforates the 
stock, the punch E forms the bur, and 
the punch F cuts the formed washer from 
the stock. The stock feeds continuously 
so that all three punches are performing 
their functions at the same time. 


Fig. 14 illustrates the punch-press 
mechanism used in forming armature 
disks or laminations, similar to that 


shown at K. The press employed for this 
purpose is of the ordinary vertical type, 
but rigged up with the special automatic 
feeding attachment shown at the left, a 
collecting rod X and a’ waste-disposing 
tube S. The feeding attachment consists 
of a lever D pivoted at B, a steel.roller 
E pinned to the yoke end of the arm C, 
and a spring A for pressing the lever D 
against the roller. The arm C is fast- 
ened to the ram of the press by the cap 
screws GH, and is slotted to allow the 
vertical adjustment required for varying 
the travel of the lever D from %¢ inch to 
27s inches at its foot. At the foot of the 
lever, and pivoted to it at / is a hook- 
ended trigger L, which engages the stock 


while the press is in operation. Just be- 
low this trigger is a friction plate R, 
rounded off on the end next the die to 


+ 


permit the passage of the stock over it, 
ind slotted under the trigger to clear the 
latter as it moves back and forth. The 
friction plate R is bolted to another plate 
P at O, and slotted to allow vertical ad- 
justment, whereas the plate P is bolted to 
the bolster Q and similarly slotted to al- 
low horizontal adjustment. 

The type of punch and die emp!oyed 
is shown in Fig. 15, in which B is the 
die, R the punch for perforating the holes 
in the stock, T the die for cutting out the 
disk from the stock, S a pilot, C the strip- 
per plate, and A a guide plate fastened 
to the latter, which pilots the punch F& and 
prevents it from getting out of alinement 
when striking the steel armature stock. 
By the use of this guide the punch R 
can be made exceptionally long, which in- 
creases its life, as it can be reground 
frequently before becoming too short for 
use. 

The operation of the mechanism is as 
follows: The stock is fed from the right 
under the perforating punch, and the 
holes perforated in the stock bv the first 
stroke of the ram. The then 
moved so that the central hole comes un- 
der the pilot of the blanking punch, and 
the disk punched out, while at the same 
time the perforating punch forms the 
holes in the next section of the stock. The 
is then moved under the 


stock is 


second section 


pilot of the blanking die, which operation 
causes the waste stock to move over the 
friction plate P and under the trigger L 
Fig. 14 


The hooked end of the trigger 
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drops over the waste stock, and moves to 
the left as the ram rises, pulling the 
stock with it the proper distance. As tha 
ram descends and punches, the trigger 
moves to the right and hooks into the next 
section, and again moves to the left, pull- 
ing the stock with it until the stock runs 
out, when the next strip is started and 
run through in the same manner. The 
waste punchings drop into the waste tube 
S, which carries them to a receptecle, 
while the disks slide down the rod X, 
which acts as a carrier and counter, and 
also eliminates the imperfect disks. In do- 
ing thic, the rod enters one of the ex- 
ternal holes of the disks, the one neaves: 
the perforating die; as imperfect disks, 
from short stock, are minus this hole, 
they drop off as scrap. The friction plate 
R prevents the stock from running p-st 
the pilct of the blanking die, and acts also 
as a guide for bringing the stock under 
the feed trigger. 

By means of this mechanism, from 
2200 to 2200 disks an hour are punched 
from steel stock 2'4 inches wide by 0.035 
inch thick. It is used also in conjunction 
with the punch and die, shown in Fig. 13, 
for forming the brass washers illustrated 
in that figure. In forming these, the 
stock is fed from a continuovs roll, which 
greatly increases the quantity of output, 
as no stops are required for inserting 
new stock. 








Interchangeable System for 
Herringbone Gea: 


In a nted to the American 
Society of Mechanical Fngineers, Percy 
C. Day suggested the tooth 
factors to fix an interchangeable system 
of herringbone gears, with particular 
reference to Wiist gears: 


paper prcs 


following 


Tooth shape Involute 
PGND DOOD civics eases omen 20 deg. 
Spiral angle...... 23 deg. 


Pitch diameter (20 teeth and over) = 


NV ran be c] teeth 


DP 


Blank diameter (20 tecth and over 


Vumber of] teeth + 16 
DP 


Pitch diameter (under 20 teeth) 


0.9 <~ nurher cj teeth -- 1 
Dv 
Blank diameter (unc oO tecth 
0.95 X number of teeth A 2.6 
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0.8 
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pinions of not less than 25 teeth, 6 times 
circular pitch. 

Face widths for high ratio gears with 
small pinions, 6 to 12 times circular 
pitch. 

When a pinion of less than 20 teeth is 
used with a standard gear, the center dis- 
tance must be slightly increased to suit 
the enlargement of the pinion. If it is 
desired to keep the center distance to the 
standard dimensions, the gear diameter 
may be reduced by the amount of the en- 
largement given to the pinion. For ex- 
ample: If a pinion of 10 teeth, 5 D.P. is 
to mesh with a gear of 90 teeth at 10 in. 
centers, 

Pitch diameter of -pinion 
(o95™M10)+1 


2.1 tM. 
5 
Enlargement over standard pinion O.1 am, 
Pitch diamcter of standard gear 
q)") 
is ww 
4 
Reduced pitch diameter of gear 
O.1 17.9 mm 
17.9 + 2.1 
Center distance 10 7M. 


> 


Strictiy speaking, there can be no en- 
largement or reduction of the pitch 
diameter in a pinion or gear of given 
pitch and number of teeth. It is con- 
venient to assume this enlargement and 
reduction, while using teeth with long and 
short addenda, but standard depth. 
In the above, D.P. - diametral pitch. 








A Holder for Machine Screws 
Ry C. H. 


The line cut shows a handy little tool 
for holding flat-head and other machine 
screws when it is necessary to cut them 
off or re-thread them. 


KRATZ 











A HOLDER FOR MACHINE ScREWwS 

The body A is made of machine steel. 
It is drilled body size for screws from 
No. 2 to '4 in. and countersunk with a 
standard countersink. 

The wedge B is tempered steel, with a 
V-shaped edge to engage the slots in the 
screws. : 








The first consignment of ferronickel 
made in New Caledonia has been re- 
ceived in France. It was made by the 
Société de Tao in the electric furnace. 
The alloy contains about 60 per cent 
iron and 40 per cent. nickel, with 1 per 
cent. carbon and a trace of silicon, but no 
sulphur nor phcsp*orus. 














January 11. 1912 


AMERICAN MACHINIST 


49 


Construction and Uses of Mandrels 


Mandrels as differentiated from arbors, 
are used to hold work, while arbors are 
used to hold tools, and though some of 
the examples given in this article may be 
used occasionally to hold tools they are 
primarily intended as mandrels. 

The designing and making of a mandrel 
is frequently looked upon as a very 
simple undertaking, but in order to make 
one to do the work for which it is wanted, 
many important points must be con- 
sidered. One of the first questions a tool 
designer or maker considers is whether 
a tapered, straight, expansion or other 
type of mandrel is needed. 

In drill jigs or milling fixtures, it is es- 
sential that the work can be inserted or 
extricated from them in the quickest pos- 
sible time, and the same requirements 
apply to the mandrel; that is, it must be 
so designed as to firmly hold the work, 
as well as allow it to be quickly placed 
on or removed. 





By Lucian Haas 
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Various designs from the 
| plain to the more compli- 
cated types of expanding 
mandrels, described and 
illustrated for the benefit of 
toolmakers and designers 
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COMMON TYPES 

Fig. 3 shows what is commonly called 
a round lathe mandrel, which should be 
made of too! steel hardened and ground, 
with a taper of 0.0005 per inch and the 
small mandrels from '4 to 1 inch in diam- 
eter should be 0.0005 inch below size at 
the small end, and figuring the length of 


is used when there is apt to be a slight 
variation in the size of the hole. The 
bushings are split and ground taper on 
the inside to fit the mandrel and ground 
straight on the outside diameter. The 
taper on the mandrel should be 0.0175 
per inch and as the bushing is split 
through it will expand when the tapered 
mandrel is forced in. 

Some tool designers prefer to split the 
bushings partly through both ways, as 
shown in Fig. 6, the number of slits vary- 
ing, as there does not seem to be any 
standard rule. One tool designer will 
place as many as eight slits, four each 
way, in a bushing 1 in. in diameter, while 
another will use two one way and one the 
other, but the more general practice 
seems to be two each way. 

SPECIAL EXPANDING MANDRELS 


designs of expanding mandrels 
Fig 


A few 
are shown in Figs. 7 to 16 inclusive 


OE 














Fig 1} 





Before proceeding to the designing of 
the mandrel, it is important to study the 
proper designing of the centers as shown 
in Figs. 1 and 2. As the correct way of 
making them is clearly illustrated, no ex- 


planation is necessary. The use of in- 
serted centers is also illustrated, 
are frequently used in very large man- 
drels, especially when the body of the 
mandrel is left soft and a hardened shell 
placed on it, and they are also extremely 
useful when there is apt to be any great 
amount of wear on the centers, be- 
cause they can be replaced from time to 
time. 

A very important point to be con- 
sidered, when designing the center, is the 
oiling, especially when the centers are to 
be used for a long time for unless they 
are properly lubricated, they will soon 
wear and the accuracy be lost. 


as ticse 


PLAIN AND EXPANDING MANDRELS 
a ‘4-in. mandrel at 3 in., the length 
should increase in. for each ‘% in. of 
diameter up to 2% in., but beyond this 


the length is usually made the same for 
three sizes and then one inch added to 
the length for the next group of three. 

This style of mandrel is universally 
used and holds the work through friction, 
the taper not being enough to distort the 
hole; however, when work with shoulders 
is being machined the operator cannot 
use stops on his machine to set his tools 
to, because he is unable to press the work 
on the same distance each time. 

Fig. 4 shows a square mandrel made 
up the same way as the round ones, hav- 
ing the same amount of taper and the 


advantages and disadvantages are the 
same in each case. 
Fig. 5 illustrates the taper mandrel 


with an expansion bushing added which 



























7 illustrates one which is generally used 
on a lathe. The shank A fits into the 
spindle and the work to be turned is 
placed on the split sleeve B, which is 
expanded by the sleeve C. The sleeve B 
may be split similar to the expansion 
bushings shown in Figs. 5 and 6. At- 
tention is called to the pins D which hold 
the bushing in place and keep it from 


turning. The amount of taper best 
adapted for the sleeve C is from 8 to 10 
degrees. 


Fig. 8 is another style which differs 
from Fig. 7 in not having an independ- 
ent split sleeve. The body A is split and 
expanded by bushing B, which is tapered 
from 10 to 12 degrees and should be a 
sliding fit on the mandrel C. In de- 
signing the spring, care should be taken 
to make it strong enough to force back 
the tapered bushing B, when the nut D 
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is released. This style of arbo. allows 
the operator to place stops on his ma- 
chine to set his lathe tools to. 

Fig. 9 shows another design of the ex- 
panding bushing type. It differs from 
others of this style inasmuch as it ex- 
pands the bushing from both ends. The 
illustration speaks for itself. The bush- 
ing B, if made of cast iron, must be split 
in six equally spaced points, namely, 
three one way and three the other, simi- 
lar to Fig. 6. The amount of taper 
should be 30 degrees and the length A 
varies. Bushings two inches in diameter 
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by two inches long, to three inches diam- 
eter by three inches long and from one- 
half to three-quarters of an inch thick 
will give excellent results. The bushings 
on mandrels of this description are gen- 
erally made of cast iron, but they may 
also be made of a good grade of high- 
carbon steel or tool steel. 

Fig. 10 is another style. The bushing 
B is expanded at both ends, similar to 
the one just shown. The construction of 
this, though considerably different, gives 
practically the same results and is used 
for grinding such work as is shown in 
Fig. !1, and will give excellent results if 
made properly. The design shows the 
driving dogs on both ends, which indi- 
cates that the arbor can be reversed. 

Fig. 12 shows another, the body A 
of which is slotted with taper slots to re- 
ceive the blades B, which are held in po- 
sition by sleeve C. The slots are tapered 
{4 in. to the foot, and an important point 
to remember in designing mandrels of 
this sort is to have as many blades as 
possible. 


CHUCKING MANDRELS 


Fig. 13 is a mandrel designed for use 
on chucking machines. The taper A is 
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from 16 to 24 deg., and the number of 
blades should be as many as possible. 
The body should be made of cast iron 
and the blades may be made of cold- 
drawn steel, hardened and ground all 
over. The rod B is used to draw back 
parts A A and expand the. blades C. This 
rod should be guided at both ends by 
means of hardened tool-steel bushings. 
Figs. 14 and 15 are similar and illus- 
trate methods of expanding the mandrel, 
both by means of the pull rod from the 
rear end of the machine, and also with 
a screw from the front. The illustra- 
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tions show them split in three places, 
but for large mandrels of this descrip- 
tion, they may be split in as many places 
as necessary. It will be noticed in both 
cases that the expanding cones A are 
guided, which gives more accurate results 
than if they were otherwise. 

There is one objectionable feature in 
all expanding mandrels, and that is that 
dirt or chips are apt to accumulate be- 
tween the parts, and it is next to impos- 
sible to provide dust-proof rings, the only 
remedy being to keep them properly 
cleaned while using them. 

Another mandrel used on the chucking 
machine is shown in Fig. 16. This is one 
of the best known types for chucking up 
a rough casting so as to turn it true with 
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the inside core, and the one shown was 
especially made for turning pistons for 
gasoline engines. 

The pins A and B are forced outward 
by the rod C and the sleeve DE, the 
spring F automatically adjusting the rod 
and sleeve until the front and rear pins 
have properly seated themselves to the 
casting. It is well to knurl the outer ends 
of the pins and also harden them, first 
making them of the very best obtainable 
tool steel. To release them, the socket 
wrench G fits into the plug H, and as this 
plug is turned to the right it forces the 
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rod C forward and pushes the sleeve D 
back, which in turn allows the pins to 
release the work. JJ are flat springs 
which press the pins ‘nward. 


SETTING TooL BY A HARDENED PIN 


Fig. 17 is shown to illustrate the ad- 
vantages of placing a hardened pin A 
on the mandrel for the operator to set his 
tool to. Let us suppose it is necessary 
to face the casting from the inside 
shoulder to an exact measurement B, as 
shown in the illustration, then it can be 
readily seen that it would be quite diffi- 
cult to obtain this to any marked degree 
of accuracy without the pin A. The face 
of this pin should, of course, be hardened 
and ground. 
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Fig. 18 is generally called a roller-grip 
mandrel, and is of the straight type. The 
work should be a sliding fit on the end A, 
and as soon as the cut begins, the roll 
B grips the work by rolling up the in- 
cline, which should be approximately 10 
degrees. 

Figs. 19 and 20 are grinding mandrels 
of the straight type. The only difference 
between the two of them is the lock col- 
lar A and the slip washer B, and they 
simply illustrate two of the many ways of 
designing means for obtaining the same 
result, and it is surprising how quickly 
work can be removed and placed on man- 
drels of this description. The work should 
be a sliding fit on C, the nut D having 
a right-hand thread and being driven by 
the dog, working against the pin E, has 
a tendency to continually bind the work 
while the arbor is in action. Attention is 
called to the fit of the lock collar A on 
the end F of the arbor shown in Fig. 19. 
The difference between the dimensions F 
and G should be 0.005 in., which allows 
plenty of clearance, and the lock collar 
can be quickly placed on and removed. 

Fig. 21 is a mandrel, such as used for 
turning pieces which have been threaded. 
The cut shows the work in position ready 
to be faced as well as turned. The parts 
being threaded right hand naturally tight- 
en against the collar A as soon as the cut 
starts. This collar is keyed to the body 
B and is also a sliding fit, so it can be 
readily seen that as soon as the nut C is 
loosened the work can be easily removed. 

Fig. 22 is shown to illustrate the spe- 
cial clamping washers A and B. The de- 
sign speaks for itself, and it will be no- 
ticed that the work is such that it will not 
allow the washer to be removed any 
other way except from the front. 


UsInG A MICROMETER 


It frequently happens that it is neces- 
sary to face a flange or boss to a mi- 
crometer measurement, and in this case 
provision should be made for the use of 
it, and Fig. 23 illustrates how this may 
be done. 

In all cases of this description it is 
advisable to make the flange A of the 
mandrel a micrometer measurement of 
even figure, such as 0.375, 0.500 or 0.625 
in., which will greatly assist the operator 
in getting quick results and a correct 
reading. 

Fig. 24 is a special design, which is 
frequently used for grinding pistons and 
work of a similar nature. It is merely 
shown to assist the designer or maker, 
when called upon to make a mandrel for 
grinding work of this description. The 
piston is this case is inserted on the 
flange A, after which the pin B is put in 
place. This pin is grooved and when the 
mandrel is in action it is kept from flying 
out by the pin C, which fits in the groove 
mentioned. When the pin B is in posi- 
tion, the nut D is tightened and the work 
is ready to be ground. To remove the 
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pin B a key, similar to the one shown, 
can be used. 

Another style of grinding mandrel for 
grinding hollow pins or sleeves, is shown 
in Fig. 25. This gives excellent re- 
sults, if made of cold-drawn steel, hard- 
ened and ground. The taper cone B 
should be a sliding fit on A, and the taper 
should be 60 deg., and it is advisable 
to make mandrels of this description in 
duplicate form, so that while one is in 
use, the operator can unload and load 
the other. 








Census Report on Foundry and 


Machine-Shop Products 

The preliminary report for 1909 of 
foundry and machine-shop products con- 
tains statistics giving rates of increase, 
value of products, and salaries and wages 
as printed below. 

The industry includes the manufacture 
of the infinite variety of machines, large 
and small, both metal and wood work- 
ing, and for all other purposes, made 
in machine shops, and the castings pro- 
duced in iron foundries; bells; also 
builders’ and saddlery hardware, cast- 
iron and cast-steel pipe, plumbers’ sup- 
plies, steam fittings and heating appa- 
ratus, and structural! ironwork. The fig- 
ures are subject to such revision as may 
be necessary after a further examination 
of the original reports. 

THE RATES OF INCREASE 

The general summary shows increases 
in all the items at the census of 1909 as 
compared with that for 1904. 

The number of establishments in- 
creased 23 per cent.; capital invested, 46 
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The capital invested as reported in 1909 
was $1,514,332,000, a gain of $480,197,- 
000, or 46 per cent. over $1,034,135,000 
in 1904. The average capital per estab- 
lishment was approximately $114,000 in 
1909 and $96,000 in 1904. 


VALUE OF PRODUCTS 


The value of products was $1,228,- 
475,000 in 1909 and $880,514,000 in 
1904, an increase of $347,961,000, or 40 
per cent. The average per establishment 
was approximately $93,900 in 1909 and 
$82,000 in 1904. 

The cost of materials used was $540,- 
011,000 in 1909, as against $367,412,000 
in 1904, an increase of $172,599,000, or 
47 per cent. 

The value added by manufacture was 
$688,464,000 in 1909 and $513,102,000 in 
1904, an increase of $175,362,000, or 34 
per cent. This item formed 56 per cent. 
of the total value of products in 1909 and 
58 per cent. in 1904. The value added 
by manufacture represents the difference 
between the cost of materials used and 
the value of- products after the manu- 
facturing processes have. been expended 
upon them. It is the best measure of the 
relative importance of industries. 

The miscellaneous expenses amounted 
to $122,409,000 in 1909 and $96,900,000 
in 1904, an increase of $25,509,000, or 26 
per cent. 

SALARIES AND WAGES 

The salaries and wages amounted to 
$415,316,000 in 1909 and $306,276,000 in 
1904, an increase of $109,040,000, or 36 


per cent. 
The number of salaried officials and 


| Per 


CENSUS Cent. 
of In- 
rease, 
1oO4 

| 1009 1004 | 1909 
Number of establishments 13,253 10,765 | 23 
Capital $1,514,332,000 $1,034,135,000 
Cost of materials used $540,011,000 $367 412,000 17 
Salaries and wages $415,.316,000 $306,276,000 ; 
Salaries $93,795,000 $59,703,000 | 7 
Wages . $321,521,000 $246,573,000 | 30 
Miscellaneous expenses $122,409,000 $96,900,000 | 26 
Value of products $1,228,475,000 $880,514,000 10 
Value added by manufacture (products less cost o 
materials) S688 464,000 $513,102,000 B4 
Employees: | 
Number of salaried officials and clerks 74,623 49,406 fl 
Average number of wage earners employed dur-| 
ing the year 531,011 443.409 om”) 
Primary horsepower 869,305 606,165 13 








FOUNDRY AND MACHINE-SHOP PRODI 





per cent.; the gross value of products, 40 
per cent.; cost of materials, 47 per cent.; 
value added by manufacture, 34 per 
cent.; average number of wage earners 
employed during the year, 20 per cent.; 
amount paid for wages, 30 per cent.; 
number of salaried officials and clerks, 51 
per cent.; amount paid in salaries, 57 per 
cent.; miscellaneous expenses, 26 per 
cent.; primary horsepower, 43 per cent. 

There were 13,253 establishments en- 
gaged in this industry in 1909 and 10,765 
in 1904, an increase of 23 per cent. 


'CTS—GENERAL SUMMARY: 1909 AND 1904 


clerks was 74,623 in 1909 and 49,406 in 
1904, an increase of 51 per cent.; their 
salaries increased from $59,703,000 to 
$93,795,000, or 57 per cent. 

The average number of wage earners 
employed during the year was 531,011 in 
1909 and 443,409 in 1904, an increase of 
20 per cent.; their wages increased from 
$246,573,000 to 5321,521,000, or 30 per 
cent. 

The primary horsepower was 869,305 
in 1909 and 606,165 in 1904, an increase 
of 43 per cent. 
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Speeds and Feeds of Machine Tools’ 


More than a quarter of a century ago 
the late Dr. Coleman Sellers, then engi- 
neer of William Sellers & Co., intimated 
that the amount of mechanical ingenuity 
of this country was so far ahead of its 
mathematical and engineering knowledge, 
that in his estimation millions of dollars 
were wasted yearly through ingenious de- 
vices being put into concrete form with- 
out receiving proper mathematical and en- 
gineering attention. That this statement 
is true even today, though undoubtedly 
to a lesser extent, might be suspected 
by those who are thoroughly familiar with 
the product of machine-tool builders dur- 
ing the last decade or so, in spite of the 
great general advances made in this line 
of manufacture. 

Thus, though it by this time has be- 
come commonly accepted that the speed 
and feed series of machine tools ought 
to be in a geometric progression, as men- 
tioned by Mr. Alford, it is only too evi- 
dent that this simple proposition is still 
1 good deal of a mystery to the designers 
of even some of our best and most widely 


used machine tools. 
When, therefore, Mr. Alford recom- 
mends that machine tools be standardized 


so as to have their feeds and speeds in a 


FEED PER Ly” 0.176 
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LIFE OF TOOL 


By Carl G. Barth t 








A fixed ratio is advocated 
for the geometric progres- 
sions of machine-tool feeds 
and speeds, at least for any 
one kind of machine tool. 

A leading ratio of 2 is 
suggested, with a second- 
ary or ‘“‘interval’’ ratio of 
1.189. 




















*Contirued discussion of address on 


Standardization of Machine Tools, given 
before convention of the National Ma- 
chine Tool Builders’ Association. 


;Consulting engineer, Philadelphia, 


Penn 

the specifications for the first gun lathes 
for the Washington Navy Yard, which 
called for these lathes to have a series of 
spindle speeds in a “practically perfect 
geometric progression.” These fell into 
my hands, as I was the man selected by 
William Sellers & Co. to work up the pre- 
liminary designs, to be submitted by them. 
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progression; though I have long since re- 
alized that it is easier to do over again 
the little mechanical thinking required in 
connection with each case that presents 
itself, than to look up and use such ele- 
mentary formulas. 


INVESTIGATIONS AT BETHLEHEM 


About 10 years afterward (September, 
1898), I wrote a little article on this sub- 
ject, entitled “Cone Pulleys and Back 
Gearing,” for the Home Study Magazine 
of the International Correspondence 
Schools, of Scranton. But it was in the 
following year, when I joined F. W. Tay- 
lor at the Bethlehem Steel Co., that I fully 
realized the ignorance of the majority of 
machine-tool designers in regard to this 
matter. It then became my lot to inves- 
tigate the speeds and feeds of every ma- 
chine to be incorporated on the special 
slide rules, and the matter was thus 
forced upon me as never before. 

In connection with the work on these 
rules I also recognized for the first time 
the enormous saving that can be effected 
in working up a proper speed series by 
plotting on a logarithmic scale, which 
method also possesses other great advan- 
tages. This principally springs from the 
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Stine Rute, GIVING RELATION OF VARIABLES CONCERNED IN FINDING SPEEDS 


geometric progression of certain fixed ra- 
tios; the first step toward its realization is 
that those inachine-tool designers, who are 
still only groping in the dark as regards 
this matter, set diligently to work to ac- 
quire the necessary understanding of 
what this fundamentally simple proposi- 
tion really means. 

There are reasons for believing that 
even those designers who thoroughly un- 
derstand the matter look upon it as a 
rather recent notion, whereas it is possi- 
ble that the designer of the first lathe pro- 
vided with a cone pulley and a set of back 
gears, whoever he was, knew all about it. 

My own attention was first called to 
this matter in the summer of 1888, by 





In calling this requirement to the at- 
tention of Wilfred Lewis, at that time as- 
sistant engineer of the company, I found 
that he had already been made aware of 
the fact that a geometric progression is 
the rational speed series for any machine 
tool, though he had never evinced enough 
interest in the matter to make it known 
to the rest of us, or to make even a per- 
sonal use of it, I believe, until after this 
episode. However, once satisfied about 
this matter, I had no difficulty in establish- 
ing the simple formulas that express the 
ratio between the maximum and minimum 
cone diameters, the number of cone steps, 
the various gear ratios, etc., that will give 
a set of speeds in any required geometric 





AND FEEDS FOR CUTTING TOOLS 

fact that a series of numbers in a geo- 
metric progression will be equidistant 
when plotted on a logarithmic scale, so 
that a defective speed series plotted on a 
logarithmic scale at once reveals itself by 
the variable distances between the speeds. 
A little study will soon disclose where 
the fault lies. 

The only machine I found at Bethlehem 
that revealed a knowledge of a proper 
progression of speeds were the large 
lathes by Whitworth, while a number of 
lathes built by the former Bethlehem Iron 
Co. as improvements over these—which 
they undeniably were in respect to power 
—were the worst mess in respect to 
speeds that I, up to that time, had ever 
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come across. Quite reeently I have found 
a well known make of turret lathe, of 
great merit in other respects, which is 
fully their equal in this respect. 

Besides the above, there are other in- 
dications that English manufacturers have 
long recognized the propriety of the geo- 
metric progression, and have known how 
to obtain it. 

In the AMERICAN MACHINIST, Vol. 30, 
p. 429, John Parker, miller designer of 
the Brown & Sharpe Manufacturing Co., 
wrote an article on “Speeds and Feeds in 
Geometric Progression.” He stated that, 
so far as he knew, Brown & Sharpe was 
the first machine-tool builder to recognize 
and adopt this method. What I have just 
said, shows that this is probably not so. 
Besides, in 1888, William Sellers & Co. 
installed a Brown & Sharpe miller in their 
tool room, which I, as a matter of curios- 
ity, investigated and found to have a large 
gap between the direct cone speeds and 
these repeated through the back gearing. 

Without any definite idea of m~king 
their speeds in a geometric progression, 
William Sellers & Co. for years previous 
to my coming there in 1881, had a way 
of plotting their speeds to insure a regu- 
lar series. This resulted in a practic- 
ally exact, geometric progression for a 
single back-gear reduction, but fell short 
of definite results for two or more gear 
reductions. 

In October, 1895, I was granted a pat- 
ent for a feed motion that constituted an 
important feature of the gun lathes refer- 
red to above. In the specification for this 
patent I stated that feeds of machine tools 
should be in a geometric progressian. 

But putting history aside, we are now 
agreed that all standard machine tools 
should have both their speeds and feeds, 
if these are limited, in geometric progres- 
sions. Here is where there is trouble if 
mechanical ingenuity is not guided and 
controlled by sufficient mathematical 
knowledge. There are on the market to- 
day geared lathe heads in which the meth- 
ods of effecting the speed changes are 
such that a geometric progression is a 
mathematical impossibility. The same 
statement holds good with certain positive 
feed motions. 

Supposing, 
derstand how 


however, that we fully un- 
to make our designs con- 
form to any geometric progression as 
closely as the inherent limitations of gear 
ratios will permit, will it be possible for 
us to agree on any one standard geomet- 
ric progression for all, or for any one 
kind of machine tool ? 


A SUGGESTION 


Having had greater occasion to study 
this problem than anyone else that I know 
of, I venture to say yes, and will not hes- 
itate to make a suggestion that I trust 
will be taken under serious consideration. 
As simplicity is always a thing to work 
for, I suggest that 2 should be a leading 
ratio in a standard geometric progression 
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of speeds. Thus, for example, suppose 
that the slowest speed of a machine is 
eight revolutions, then among the higher 
speeds would also occur 16, 32, 64, etc. 

This agreed to, how many speeds 
should we have between those having this 
ratio 2 between them? I suggest three; 
or, in other words, that we make four 
“intervals” between these speeds. 

This would make each interval, or the 
ratio of any two successive speeds of 


the entire progression, equal to Vv 2, or 
1.189. This is as small a ratio as can 
very well be considered, for anything less 
would cut down the ratio of the extreme 
speeds too much. Besides, as speeds are 
never properly considered without con- 
sidering feeds at the same time, I do not 
hesitate to assert that this ratio is about 
as small as will be of practical use, 
even under the most highly developed 
system of production. 

We might consider making three inter- 
vals between two speeds having the ratio 
2 to 1, thus getting each interval equal 
to Ff 2, or 1.2599, which, in fact, is but 
little more than the ratio I have 
come across on the best speeded lathes of 
today. However, as the time has gone 
by for building machine tools with a speed 
range to cover every imaginable condition 
of size and material of work from its 
maximum capacity down, I should favor 


least 


the smaller interval of ¥ rather than 


the jf 2; for the only advantage of 
the latter ratio would be the larger result- 
ing ratio between the extreme speeds 
of a progression and a certain number 
of speeds. 

For a number of years I strove for the 
interval of 1.2 as my ideal, but as there is 
no rational basis for this, an even root 
of 2 suggested itself to me some time 
ago, when I gave a little study to musical 
scales, in which the interval of an octave 
is just 2; that is, the ratio of the number 
of vibrations of two notes an octave apart 
is just 2. On the “chromatic” scale of 
a piano, the octave is divided into six 
equal “full intervals,” such that the ratio 
of the number of vibrations of any two 
full notes is ) 2, or Each 
“full interval” is again subdivided, so that 
the smallest interval, known as a semi- 


cacgii 
iY 2 

However, as even jy 2 is a smaller 
interval than could very well be consid- 
ered, I at once gave up reproducing all 
of the full intervals of the chromatic 
musical scale in my new ideal geometric 
progression of speeds for machine tools, 
and decided to be satisfied with an inter- 
val equal to three seminotes in the musi- 
cal scale; that is, with the interval y 2, 
while perhaps an interval of two full 
notes, or f’ 2 = 1.2599,°may be worth 
considering, as mentioned above. Ad- 
ditional reasons will now be advanced for 


note, is or 1.0595. 
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more strongly recommending the former 
ratio. 

A great many years ago, Mr. Taylor 
adopted an arbitrary hardness scale for 
materials, such that a material permitting 
a 10 per cent. higher cutting speed than 
another, under exactly the same condi- 
tions in other respects, was classified as 
one number softer in the scale of hard- 
ness. In other words, the ratio of the 
standard cutting speeds (defined in Mr. 
Taylor’s paper “On the Art of Cutting 
Metals”) of two materials one number 
apart in Mr. Taylor’s scale of hardness, is 
1.1. Thus, if a material whose standard 
cutting speed is 100 ft. per min. is class- 
ified as No. 13, in this scale of hardness, 
then one whose standard cutting speed is 


100 1.1=110 ft. must be No. 12, and 
one whose standard cutting speed is “~~ 
r.g 


No. 14, and so on. 
progression of the 


90.91 ft. must be 
Now, the geometric 


ratio 1.1, whose first term in unity is: 
Number or po 

tion of term l 2 ; 1 5 i) 
Value of tern 1 1.1 1.21 1.331 1.464 1.61 
Number or po 

tion of tern r Ss 9 10 
Value of term 4:2 1 049 2.144 2 . dar 


etc., in which it will be seen that the ninth 
term but little over 2. 
Hence, it would appear more rational 
to so modify Mr. Taylor’s original hard- 
that a ratio of 2 to 1 in 
standard cutting speeds would mean ex- 
actly a difference of eight numbers or in- 
tervals in this scale; this would make the 
ratio of the standard cutting speeds of 
a single hardness 
number apart equal p 2 1.0905. The 
ratio of the standard cutting speeds of 
materials, hardness numbers 


has a value 


ness scale 


two materials of only 


two two 
apart, equals V 2 1.189, or just equal 
to the ratio of any two successive spindle 
speeds in the speed series recommended 
above. 

The value of this simplicity will be 
apparent to anybody who has given se- 
rious attention to the subject of making 
practical use of the various laws set forth 
in Mr. Taylor’s paper, “On the Art of 
Cutting Metals.” 

Further, for such purposes as we are 
now after, the relation between cutting 
speed V and feed F, when all other condi- 
tions remain constant, is expressible by 
the simple formula, 

| constant 
‘9 

If in this we substitute V, for V, F, for 

F, and make F;, r 2 F, we get 


_constant constant constant 


’Y.= = 
V F, 


1V7aF W2VF 
hence 


V, —V 2= 1.0905 
Bearing in mind that an interval in the 

proposed spindle-speed series is v2 

and the interval in the proposed hardness 


scale is J 2 in its effect on cutting 
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speed, if we also adopt the former inter- 
val for the standard feed series, then this 
expression shows that any interval in this 
feed series (} 2 1.189) would be ex- 
actly equivalent in its effect on cutting 
speed to one interval (7 2= 1.0905) in 
the hardness scale. 

Again, other conditions being constant, 
the relation between cutting speed V and 
duration of cut T (life of tool) for steel 
is, as given in the above mentioned paper 
by Mr. Taylor: 

on constant 
y.T 

If in this formula we substitute V, for 

V, T, for T, and make 7, 2 T, then 


constant constant constant 


V am ew lianas s ~—— ; — 8s ~ 
"YT, Wat V2 
hence 
V s— 
y=) 2 = 1.0905 
1 
As }’ 2 is the interval of the pro- 


posed hardness scale in its effect on cut- 
ting speed, we would also have the simple 
relation when cutting steel, other condi- 
tions being constant, that one interval in 
the proposed hardness scale would be 
equivalent to 2:1 in the life of the tool. 

The simplicity of the relations that may 
be obtained between the several variables 
involved in constructing a machine, such 
as a lathe, with speed and feed series as 
suggested, is most readily realized, by a 
study of the slide rule illustrated in Fig. 
1, which has been made with that purpose 
in view. On this the formulas referred 
to above have been incorporated, besides 
the following: 


constant 
0.35 


in which, as before, V cutting speed, 
while D depth of cut. The exponent 
0.35 is a mean of various exponents for 
various tools for various materials. 

This exponent does not fit in with the 
simplicity of the exponents of the pre- 
vious formulas, but this is of no conse- 
quence, as the depth of cut is usually de- 
termined independently of anything else. 
This, together with the diameter of the 
work and its hardness, constitutes the 
very starting point for the determina- 
tion of the feed and speed to be used in 
any particular case. This has been con- 
sidered in locating the several variables 
on the slide rule, which is intended to be 
set from the bottom up. The rule does 
not directly show cutting speed, but 
shows this as an implied function of di- 
ameter and revolution, to both of which 
cutting speed is directly proportional. 


FAILURE OF PIECE-wWORK SYSTEMS TRACE- 
ABLE TO LACK OF MACHINE-TOOL 
STANDARDIZATION 


In standardizing the machine and tool 
equipment of several shops, I have had 
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to spend thousands of dollars in rebuild- 
ing machines of different makes, to get 
them as nearly alike in feeds and speeds, 
etc., as the expense involved has seemed 
to justify. I have found that with ma- 
chines of the same class differing in their 
feeds, speeds and power, a just and ef- 
ficient premium or piece-rate system is 
a practical impossibility. The universal 
failure of such systems in the past is 
in part traceable to a lack of appreciation 
of this fact. 

The very foundation for a true effi- 
ciency system of any kind is standardized 
machine and tool equipment. The time 
has come for our machine builders to 
recognize a new duty, not only to their 
customers, but to the general public that 
eventually has to pay for all waste and 
lost efforts in the industries. 








Machining a Difficult Casting 
By ERNEST WRIGHT 


We had a large number of brass castings 
like A in the cut to machine all over, very 
cheap, and the tolerance on BC and BD 
was 0.003 in. There was no difficulty in 
the first operations, the face B and the 
slot E were milled at one setting, the 
14-in. hole was drilled and the face D 
machined at another, then the hole was 
drifted. 
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A Method for Checking 
Drawings 
By M. R. KAVANAGH 


Some time ago my attention was called 
to the need of a thorough and systemat- 
ic method of checking drawings, and after 
careful study we evolved the following 
method. It was followed in checking all 
our tool drawings and proved very suc- 
cessful. 


For CHECKING ASSEMBLIES 


(a) Will the fixture do the work ? 

(b) Is the design correct? 

(c) Is the fixture as simple as possi- 
ble ? 3 

(d) Can it be operated with the least 


manual labor and skill? 

(e) Is the jig properly secured ? 

(f( Will the parts go together? 

(g) Will the pieces to be machined go 
in and have clearance ? 


(h) Will the pieces of work be sprung 
or marred ? 

(i) Are the detail numbers on the 
sheet ? 


(j) The number of jigs required. 

(k) The sheet numbers. 

(1) The machine on which 
goes. 


the jig 


For CHECKING DETAILS 


1. The general shape of the piece. 
2. Will any pattern already made do? 
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MACHINING A DIFFICULT CASTING 


We tried several methods of machin- 
ing the face and radius C, one being a 
formed bit in the driller, but the tool eith- 
er got knocked out or the work chattered 
or fed itself onto the tool, so we even- 
tually adopted the one shown, and it 
gave complete satisfaction. 

The mandre! F was a tight fit in the 
live center, and had an end large enough 
to support the face B. The spring G was 
compressed from 1™% to 1 in. and a steel 
washer was placed between it and the 
casting. When the job was slipped on 
the mandrel, the back center was brought 
up and engaged the center in the mandrel 
and compressed the spring, which forced 
the casting home to the face of the live 
center, then the tool was fed to a stop down 
the face C, and rarely required any ad- 
justment, except an occasional grind 


3. Is the necessity for shop calcula- 
tion eliminated ? 

4. Are the dimensions of the piece 
correct ? 

5. Are the necessary fits shown? 
Is the proper finish called for? 
Is the proper material used. 
The number of pieces used. 
. Is the piece correct in length? 
10. Is the part number correct ? 
11. Are the sheet numbers correct? 


PPro 








The coéperation of manufacturers will 
result in specifications for core sands for 
different classes of work. These speci- 
fications should include the relative fine- 
ness, the percentage of bonding material 
which will destroy oil, as determined by 
the dye test for colloids or some other 
test to be determined later, and the per- 
centage of alkalies or lime. 
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Press Tools tor a Steel Sheave 


This wheel was made entirely of cold- 
rolled sheet steel, and with the exception 
of cutting off the center bearing and the 
heading sleeve, was made entirely in the 
power press. It had the regulation graph- 
ite bearing bushing, ran true and was 
satisfactory in every respect. 


THE TROLLEY WHEEL 


Fig. 1 is a sectional view of the wheel, 
showing the general construction and the 
few parts necessary. The right and left 
flange are marked A. The center bearing 
ring B made the contact with the wire. 
The center sleeve C headed and held all 
the parts together firmly. The support- 
ing band is marked D and E is the reg- 
ulation graphite bearing bushing, which 
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Fic. 1. THE FINISHED 


was bought and pushed into place after 
the oil hole was drilled. 


SHAPING THE FLANGES 


The flanges A were made of strip sheet 
steel 0.090 inch thick. After the blanks 
were cut, they were stamped into shape 
in the die shown in Fig. 2, which at the 
same time turned up the outside edge. 
This die was circular in form. It con- 







































































By M. Martin 
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A complete set of tools 
to manufacture an all-steel 
trolley wheel which was in- 
tended to supersede the old- 
style cast-copper wheel in 
universal use at that time. 




















was forced a hardened tool steel forming 
die B, which was machined the exact 
shape of the blank, and was further pro- 
vided with a depression C, called the “‘set 
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SHEAVE AND Its PARTS 


edge” which centered the blank. A vent 
hole D was bored exactly central in it and 
the cast-iron bolster, and was also used 
to center the punch. The punch E was 
made of a composite forging, which after 
being machined, was also hardened. A 
hole, the same size as the vent hole in 
the die, extended part way up it, and 
was merely used to center it with die; this 
was done with a removable pin, not 


























sisted of a cast-iron bolster A into which shown. The flanges A, Fig. 1, were then 
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ready for the next operation which con- 
sisted of curling the turned-up outside 
edge. This was done in a die shown in 
Fig. 3, the general construction of which 
was along similar lines as the stamping 
die shown in Fig. 2, and as before stated, 
curled the edge, and sharpened up the 
lines of the flange A by giving it a hard 
blow. 

The next operation consisted in punch- 
ing the central hole through it, which 
was done on a special die so simple that 
it does not need detailing. The oil hole 
was also made in the side. This practi- 
cally completed the flange ready for as- 
sembly. 


MAKING THE CONTACT RING BLANK 


The center contact ring B was made of 
strip sheet steel, 0.130 inch thick. The 
first operation, after cutting the blank. 
was to draw it into a shell as shown in 
Fig. 4, at A. This view also shows the 
die. A circular die bolster B similar to 
that used for the flange A had a tool- 
steel ring C forced into it, which after 
being machined, was hardened and left 
as hard as possible, having only the 
strain taken out of it in tempering. 
This shell was drawn in a_ single-ac- 
tion press. Attention is called to the 
shape of the steel ring drawing die. The 
top surface had a set edge D to cen- 
ter the blank. The drawing edge E was 
at an angle of 45 degrees which allowed 
the blank to “cup” immediately the punch 
exerted pressure against the blank. At 
the bottom was a stripping edge F which 
pulled the shell off the punch. It drops 
through the hole G. The punch H was 
made of a composite forging, and after 
being turned to size with the face abso- 
lutely flat, with sharp corners, had a vent 
hole 7 through it which allowed the shell 
to pull off easily. This shell was then 
cut off and trimmed, which was done on a 
special spring collet in a turret lathe. 
The bur was then removed from both 
ends. The bottom which was cut off was 
saved and used as the blank for the cen- 
tral sleeve C, Fig. 1. 
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FORMING THE CONTACT RING 
This ring was then formed into the 
shape as shown in Fig. 1 at B, in the die 
shown in Figs. 5 and 6, which show the 
plan and elevation of it. 
This die consisted of a split hardened- 
steel forming die block, of which one 
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lever E, which was made of tool steel 
and bent to a 45-degree angle. All the 
pivot pins F were made of tool steel and 
hardened, as were also the link D and 
the end of the lever E. The lever E 
pivoted in the thrust block G, which was 
made of tool steel, machined, fitted snug- 
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Fic 5. PLAN OF 


part was fixed and the other movable. 
The die itself consisted of a cast-iron die 
bolster A which was milled out to take 
the fixed hardened half forming die B, 
fastened to it by flat-head 
screws as shown. The front of this 
bolster was milled out to take the sliding 


which was 


half C, which was held in place by T- 
slots as shown. Anotlkes groove was 
milled—this bolster crosswise, in which 


was fastened a tool-steel thrust block G. 
The dies B and C before being hardened, 
were turned and machined the desired 
shape of the ring B, Fig. 1, and were re- 
lieved at the lower end to lock around the 
central spreading post H, which extended 


to 4 the curve of the ring B. This post 
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RinG B ForRMING 


SipE ELEVATION OF RING B ForMING 


DIE 


ly in the groove in the bolster A, and 
held in position by flat-head screws as 
shown. The punch was made of the same 
material, and after being machined as 
shown in Fig. 6, was also hardened. All 
that was necessary to operate the die was 
to open it by pressing the lever E down, 
which pulled the jaw C back by means 
of the link D, and the foot on lever. The 
ring B was dropped over the fixed lower 
spreader, the die closed by pushing the 
lever up, which straightened the toggle 
link D, and brought the two die faces 
tightly together, holding the ring to be 
formed in place. The punch / descended, 
and forced itself into and down over the 
lower spreader, which compelled the ring 
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FORMED 


H was machined to fit the bolster A and 
had a center hole in it, which was used 
to center the punch with. This post, 
after being machined into shape, was 
hardened and pushed into the bolster. 
The sliding half C had a slot machined in 
the front to which was coupled the toggle 
link D, which in turn was coupled to the 


to assume the shape shown in Fig. 1, at 
B. At the completion of the movement, 
the punch returned, the lever E was 
pressed down which released the toggle 
action and opened the die, and the fin- 
ished ring was picked up without any 
trouble. This ring was then ready to be 
assembled. 
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MAKING THE SLEEVE 


The sleeve C, Fig. 1, was made from 
a blank cut from the solid bottom of the 
shell that made B, as before explained, 
and was drawn and reduced by a series 
of operations to a shell the right size, 
the walls of which, during these opera- 
tions, being thinned down from 0.130 
inch, the original thickness, to 0.090 inch, 
the correct thickness of sleeve. This 
shell was annealed and pickled repeated- 
ly during the operations, which was abso- 
lutely imperative to insure the stock being 
soft and ductile enough to work, and to 
prevent the scratching and tearing of the 
reducing dies. These dies were hardened 
and were left as hard as possible. The 
punches also were hardened, and each 
had a vent in same, to allow for the easy 
stripping off of each successive shell, 
on the stripping edge of each die similar 
to that shown in Fig. 4, for the shell B. 

This shell was then trimmed and cut 
off to the exact length, and the bur re- 
moved, after which an oil hole was 
punched through it, as shown in Fig. 1, 





at C. This was done on a post die, and 
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owing to the thickness of the stock to 
be punched, had to have a supporting 
wedge at the loose end, which was so ar- 
ranged that it could readily be removed 
or put in position. This finished the shell 
ready to assemble. 


MAKING THE SUPPORTING BAND 


The supporting band D, Fig. 1, was 
made of similar material, cut from strips 
that were rolled the exact width that 
would lap around C. This was cut abso- 
lutely parallel, after which an oil hole 
was punched exactly in the center of the 
flat blank, and then V’d up in a special 
die, which does not need detailing. It had 
a locating pin through the center of the 
form to center the blank. This V’d up 
part D was then closed around part C, in 
the die shown in Fig. 7. This was a very 
simple operation, and assembled both of 
these parts at the same time, insuring 
the oil holes being in line. The opera- 
tion consisted in placing the hole in the 
V’d up part D over the pin in the die, 
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and then placing the sleeve C over the 
same pin. The action of the press closed 
this part over the sleeve. Both were then 
removed and were ready for assembly. 


ASSEMBLING 


in two opera- 
operation, which 


This was accomplished 
“tacking” 


tions; first, the 








To 5 : y 
C 4 “’ 
B>) may Fe i 
a | 
Fic. 8, First OPERATION ASSEMBLING 


consisted of fastening all the parts to- 
gether, by starting the “head” at each 
end of the sleeve. The oil holes, one in 
each flange A, were in line on the side 
that contained the oil holes in parts C 
and D. The second part of the operation 
was the “finishing,” which headed all 
the parts together tightly, and leveled and 
squared up all the parts, and at the same 
time sized the hole through C, making 
them uniform, so that the graphite bush- 
ings F would fit. 


First ASSEMBLING OPERATION 


The- “tacking” operation was accom- 
plished in a die shown in Fig. 8, and con- 
sisted of a hardened-steel spreading die, 
which was fastened into a cast-iron bol- 
ster. This die had a tit over which the 
sleeve C passed readily. This was flared 
slightly at the lower end to start the 
sleeve C over and pinch all the parts to- 
gether. The punch was an exact dupli- 
cate of this die part, with the exception 
that the tit that entered the sleeve C was 
slightly shorter. It was also hardened. 
The die had a centering guide hole, and 
the punch had a projecting end that fitted 
it. This insured the die and punch al- 
ways being concentric. The operation 
consisted in placing a flange A over the 
post of the die with the oil hole over a 
pin (not shown), placing the sleeve C 
with supporting band D over the post of 
the die, and just entering the hole in 
the flange A; placing the central ring B 
in the seat of the flange A: and then 
placing the second flange over the pro- 
jecting end of C. The action consisted of 
the punch entering the sleeve C until it 
touched the base, and forcing the lower 
end of C through both flanges, and head- 
ing or tacking all parts tovether as shown. 
The faces of the two tits coming together 


reculated the setting of the dies, and in 
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sured an even thickness of the wheel 


throughout. 
THE FINAL ASSEMBLING OPERATIONS 


The finishing, which headed the wheel 
together tightly, was accomplished in a 
die shown in Fig. 9, the component parts 
of which are similiar to the “tacking” die, 
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SECOND OPERATION ASSEMBLING 
as shown in Fig. 8, with the exception 
that there is a curling corner at the base 
of the tit in the die and. punch to head 
the stock over, and furthermore, a wider 
face on the die and punch that touched 
and fully covered all the parts of the 
wheel, and insured the flanges being par- 
allel. As before stated, the “posts” on 
the die and punch in this operation also 
“sized” the hole through C, after which 
the graphite bushing E was pushed in 


in a simple die, and the wheel was fin- 
ished. 
The whole wheel was made in press 


operations with the exceptions of cutting 
off and trimming the parts B and C, and 
the drilling of the oil hole in E. 








An Apprentice with Initiative 


By W. FiscHER HOLL 


After running the gamut from the nut 
tapper to the “air-pump” lathe, under the 
tutelage of the old school of mechanism, 
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DETAILS OF THE JOB 
which in this case meant the “old 
country” methods, he began to feel the 


inflience of new conditions and felt him- 
self capable of playing a few tunes of his 


on 


~J] 


own composition. And when it came his 
turn to tune up for the piece that had 
tried the souls of all the previous appren- 
tices—the turning of the air-pump valve 
spindles—it was apparent that he had 
failed to. ever acquire the necessary ac- 
companiment for that piece, with its 
customary cursing and swearing. 

Having become a senior apprentice ty 
this time, self-assertiveness began to be 
manifest in his mental makeup. 

Those spindles, rough-forged 
tool steel under the steam hammer, 
thing but round, we have turned out, in 
the manner shown in Fig. 1, at the rate 
of one per day. 

A collar B was set to run true on 
spindle A by means of eight setscrews; 
then the steady rest was placed in posi- 
tion carrying collar B. The setscrews had 
such a penchant for coming loose that the 
aforesaid accompaniment was a necessary 
evil, or an evil necessity. Not being able 
to play that accompaniment, 
the apprentice made good use of his tal- 
following manner over- 


out of 
any- 


necessary 


ents, and in the 
came all the evil tendencies. 

By means of the gun-barrel D-bit, Fig. 
2, a chuck, fitted in the hollow spindle of 
the lathe, was bored out to sufficient 
depth to suit the longest spindle. 

To start this D-bit, a hole slight 
smaller than the bit is drilled about 
in. deep, then with a boring tool bored to 
size so that the bit just slips in; with the 
bit started true you can bore a hole as 
true and as deep as you like. The chuck, 
when finished, was like Fig. 3. 

Then the initiative apprentice, by turn- 
ing the head of the button to fit the 
chuck, slipping the spindle in and adjust 
ing the setscrews in the head of the 
chuck, went whistling on his way at the 
rate of three per day. 








Accident Prevention 


In connection with the accident-pre- 
vention problem, there is a movement on 
foot to enlist federal aid by the creation 
of a research department, under the di- 
rection of the United States Bureau of 
Labor. 

To launch the movement, it is the idea 
of those behind it to have a Congression- 
al committee appointed, with the object 
of studying the broad subject of not only 
industrial accidents, but social hygiene 
and the effects of certain occupations on 
the health of the men and women em 
ployed. 

After a 
necessary data, 


commission has obtained th« 
it should recommend cer- 
tain legislation and create a bureau to 
apply the iaws, once they are enacted. 
At present the laws are not alike in any 
two states, which places employers at a 
disadvantage in the way of competition, 
and it is the purpose of the proposed leg- 
islatien to standardize factory laws, 
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Careful Choice of Men; Its Importance 


In planning for the organization of a 
new manufacturing plant, it is usual to 
secure the advice of experienced engi- 
neers and organizers, in consultation with 
men experienced in the particular kind of 
work to be carried on. Careful study is 
given to every detail of buildings and 
machinery, to the end of providing an 
efficient working equipment throughout. 
Department foremen and clerical workers 
are searched out and selected with care 
from the best men available. Having thus 
provided, by careful forethought, the 
buildings, equipment and accessory appa- 
ratus best suited to the requirements, it 
might be expected that corresponding care 
would be given to the selection of oper- 
ators fitted by ability, disposition and in- 
clination to get the most out of the plant. 
It is, however, astonishing to see how 
often planning terminates at this point, 
and the factory is allowed to fill up with 
the first men whom chance brings to the 
doors. 

No argument should be necessary in 
favor of a continuation of the same de- 
gree of care and judgment which pre- 
pares the equipment of a factory into the 
development of a force of workers, se- 
lected from among the best men avail- 
able, trained in the direct performance 
of their several tasks, and wherever de- 
sirable in such parallel branches as will 
assist in the work, and induced by effec- 
tive systems of payment, to put forth the 
best efforts of which each is capable. 
Nevertheless, very few factory organiza- 
tions make any attempt to do more than 
select men to fill vacancies from those 
who appear by chance at the door. The 
custom of most shops is to dismiss ap- 
plicants with a shake of the head as long 
as there are no vacancies to be filled, and 
to take on any man who does not look too 
drunk or too feeble, when there is an 
opening. The men already on the pay- 
roll are placed in classes, with an almost 
total lack of individual attention. The 
only links between the interests of the 
workers and the interests of the man- 
agement are the figures of the payroll; 
yet the scale of wages as usually ar- 
ranged provides no distinctions or re- 
wards for the industrious workers who 
would do more than the average for pro- 
portionate extra pay. 


SELECTING Goop MEN 


Good management includes the organ- 
ization of a department to give care- 
ful study to ways and means of doing 
work, by selecting the best equipment, 
nd the most efficient manner of using it. 
‘co much emphasis cannot be laid upon 

selection of the necessary workmen 
'o carry out the instructions which will 
be furnished them. If an operation per- 
formed by unskilled laborers is to be im- 


By Sterling H. Bunnell * 








A plea for care in select- 
ing employees as well as 
equipment and showing 
that suitable conditions in- 
crease the output of a 
plant. 

Men look beyond the pay- 
roll and will do more and 
better work if there are 
personal ties instead of 
iron-clad rules. 

Advantage of keeping 
employees informed of out- 
put, of trade conditions 
and of making them un- 
derstand the ‘‘burden”’ of 
a business as well as labor 
and material. 
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proved, the first step is to select strong, 
healthy men of temperament suited to the 
task, to train them in improved methods 
of doing the work, and to reward them 
beyond the average pay of men of their 
class, for following instructions exactly. 
It pays well to exercise care in the se- 
lection of employees and to follow a wise 
selection by proper training and suitable 
rewards for results. It is easy to at- 
tract interest among workmen by adver- 
tisements, and to obtain inquiries in ex- 
cess of the number of places available in 
the factory. Having thus increased the 
stream of applicants, it becomes neces- 
sary to provide conditions sufficiently at- 
tractive to retain the men who are se- 
lected. 

A dark, dirty shop, inconveniently ar- 
ranged and badly supervised cannot hope 
to retain the best workmen except at ex- 
cessively high wages. If managers will 
recognize that disagreeable working con- 
ditions mean an increased payroll, or as 
is more often the case, a poorer class of 
men for the going wage, there will be 
less objection to providing better things. 


MeN LooK BEYOND TYE PAYROLL 


The employer endeavors to secure the 
most efficient operation of his equipment, 
for the lowest outlay in wages. The 
workman demands the most comfortable 
living conditions for himself and family, 
which he can obtain for his labor. The 
employer in most cases appears to look 
at the payroll only as the measure of the 
two unknown quantities on either side of 


it, namely, the amount of work done in 
the factory, and the amount of comfort 
in the workman’s life. 

While the day’s earnings undoubtedly 
occupy the most important place in the 
workman’s thought, the effect of the other 
things not represented in the factory 
payroll, is often stronger than the wage 
question in determining whether he will 
work efficiently or not, and whether he 
will stay with the organization, or seek 
another job. 

In locating and planning a new factory, 
sufficient attention is rarely given to the 
supply of help which will be available. 
Large works employing hundreds of men 
have been located at different points, in 
half-built towns where no good housing 
or social advantages could be had for the 
workmen, and all this simply to save in 
some item of really minor importance. 

In other cases, factories have been 
built without any provision for the com- 
fort of the expected workers, except the 
construction of unsightly and unsanitary 
company boarding houses or rows of 
wretched shacks, to be rented at rates 
which would afford a proper return on a 
much greater outlay. Saloons have been 
permitted to locate in excessive numbers 
on company property, and no counter at- 
tractions provided. Under such conditions 
the foremen are engaged in a cease- 
less struggle to hold together a reason- 
able percentage of sober, industrious 
men, as well as to resist the desire of 
their own families to shift back home, or 
to some more comfortable place of resi- 
dence. 


CONDITIONS UNDER WHICH MEN WorRK 


The obvious inference to be drawn 
from such familiar conditions is that it 
will pay well from the very first stage ot 
planning a new factory, to study the con- 
ditions under which the men will be re- 
quired to work. There should be plenty 
of light, heat and ventilation, for these 
directly affect the amount of work done 
by each employee. But in view of the 
fact that a greater amount of work is to 
be secured for a given rate of ‘vages, the 
good work should not stop here. Clean, 
industrious and efficient men appreciate 
convenient coat rooms and toilet facili- 
ties; a place to eat a lunch other than 
the work bench or machine table; and the 
same degree of general cleanliness and 
order that they expect to have maintained 
in their own homes. There is good rea- 
son to believe that the wise manager is 
justified in going further yet, and that a 
moderate outlay for improving the ap- 
pearance of the factory within and with- 
out, attracting the attention of the bet- 
ter class of the working population, wiil 
have its effect in improving the quality of 
the factory force. 
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VALUE OF THE PERSONAL TIE 


Much more can be done, however, to 
increase efficiency by strengthening the 
personal ties between the workmen and 
the management. The relation between 
workman and employer is like that be- 
tween buyer and seller. The competent 
salesman approaches the buyer, recogniz- 
ing their opposite points of view and en- 
deavoring to overcome their differences 
and to establish a relation of cordial 
friendship. Employer and workman meet 
on opposite sides of the question of 
wages and work; and the same tact dis- 
played toward the buyer will be of ad- 
vantage toward the workmen. 

A sense of fair play must always be 
established. The employer has the money, 
the man has the power to do work, and 
the employer will get the most for his 
outlay only by persuading the man to put 
forth his best efforts. Fair play requires 
that the employer, too, shall put forth his 
best efforts, and that the workman shall 
be brought to recognize that such is be- 
ing done. The problems of the manage- 
ment are more difficult than those of the 
workman, and yet very few workmen 
have any conception of the difficulty of 
the work done by their superiors, though 
they are well aware of the comparatively 
high salaries paid for that work. A little 
personal effort spent in showing some of 
the men the character of the difficulties 
and responsibilities of their superiors will 
go far toward promoting a spirit of cor- 
dial codéperation. 


SHOW THE MEN WHAT BuRDEN MEANS 


The cost of labor is only one of the 
items which go to make up the cost of 
factory product. Yet it is the only one 
which is at all real to the majority of 
workmen. A certain proportion of the 
items which go to make up the cast of 
material; but not one in a thousand has 
any conception of the meaning of 
“burden,” and of what it costs to provide 
a factory in which men may work. All 
workmen are conscious that the building 
and equipment cost money, and that there 
are helpers and others who do no work on 
the factory product direct; but of the 
relation between the amount paid for 
these items of cost, as compared with 
direct wages, they know little or nothing. 

The constant struggle of the manage- 
ment to obtain receipts in advance of 
disbursements, is entirely beyond the 
knowledge of most factory employees. It 
would do much to guard against mis- 
understandings and consequent difficul- 
ties if some of the essential principles of 
the elements of factory burden and its 
distribution, and some idea of the prob- 
lem of financing the operation, could be 
brought to the attention of the more in- 
telligent workmen. Certainly, it would 
be of advantage to inform the workmen 
of the output of the factory week by week 
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and month by month, and to develop a 
spirit of emulation, so that all would 
take interest and pride in an increase in 
the amount of work turned out over that 
of the previous period. 

The personal interest of the workman 
is a valuable asset for any organization. 
No matter how efficient the planning de- 
partment may be, there will always be op- 
portunity for improvements which will 
be observed first by the men directly con- 
cerned. 


THE SUGGESTION Box 


Every manager knows that many valu- 
able suggestions come from his employ- 
ees, the most common objection made to 
an attempt to receive and consider them 
being that so large a proportion must be 
thrown out as worthless. This is un- 
doubtedly a difficulty in developing this 
valuable source of ideas. Common sense 
and tact, however, will enable the man- 
agement to overcome it. Suggestions 
cannot be turned down without atten- 
tion, if the interest and appreciation of 
the men is to be kept up. A man with 
brains enough to make a suggestion is 
usually able to see faults in a counter 
suggestion which may have the effect of 
canceling his own. Some men are in- 
exhaustible sources of schemes, of which 
nine in ten are worthless; yet the tenth 
may be of sufficient value to more than 
repay the trouble of considering and ex- 
plaining the faults of the other nine. 
Whoever has the task of receiving and 
dealing with the ideas and suggestions of 
workmen, should avoid turning down any 
without explanation; and in most cases, a 
sufficient explanation is given by a 
counter question addressed to the ori- 
ginator of the idea, as to how he pro- 
poses to overcome whatever the obvious 
difficulty may be. 


PERSONAL INTEREST INCREASES OQUTPUT 


A warm personal interest in each and 
every man in the factory organization 
probably pays as well as any other kind 
of personal effort. It is not unreasonable 
to believe that an undeserved scolding 
may cut down the day’s work ef an em- 
ployee 10 per cent. It is as reasonable 
to believe that a spirit of personal in- 
terest will increase the work of every 
employee by no inappreciable amount; 
and that agreeable personal relations be- 
tween the employees and the manag-ment 
will have no small effect on the output of 
the factory. The equipment of the plant 
is a fixed quantity, provided and operated 
at a regular outlay day by day and year 
by year. Whatever tends to increase the 
output of the equipment without increas- 
ing the equipment itself, or the cost of 
operation, is a source of profit against 
which there is no offset. There is no 
question but that the quantity and qual- 
ity of work decreases when men are dis- 
satisfied and disaffected. It is quite as 
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certain that under agreeable working 
conditions a force of men made to feel 
that their interests are those of the or- 
ganization will be the direct cause of in- 
creased profits. 








A. S. M. E. Standard 


Machine Screws 


The tenacity with which humanity 
clings to old ways is very strikingly 
shown in the attempt to adopt standards 
of almost any kinds, even in such cases 
as would seem to leave no question as to 
their desirability. Even after nearly 40 
years we find customers insisting on 
¥e-in. bolts with 12 threads per inch in- 
stead of 13, as adopted by the U. S. S. 
Standard, although it would be extremely 
difficult to find anyone who could ad- 
vance a single good reason why the gen- 
erally adopted standard should not be 
used, 

The more recently adopted A. S. M. E. 
Standard, for machine screws, as recom- 
mended by the American Society of 
Mechanical Engineers, in conjunction 
with some of the leading tap makers and 
screw makers, is running up against the 
same difficulty, and the path of the manu- 


facturer who desires to conform to 
Standards is not always strewn with 
roses. No one contends that the A. S. M. 


E. Standard even approaches perfection, 
but it is difficult to see why any reasona- 
ble standard is not infinitely better than 
the confusion which results in using a 
number of different gages for work of the 
same kind. 

The Engineering Department 
United States Navy is considering the 
adoption of the A. S. M. E. Standard, 
and naturally wishes to learn whether 
screws made to this standard can be ob- 
tained without delay or at least with as 
little delay as the other machine screws. 

In order to ascertain the exact condi- 
tions in the machine-screw making in- 
dustry, inquiries were sent to the leading 
makers and the replies are interesting, 
even if a bit discouraging to those who 
are working for universal standards in 
machine building. 


of the 


The following letters show the feeling 
of the trade at the present time: 

“We carry in stock a large variety of 
machine screws, many of these sizes 
corresponding practically with the stand- 
ard proposed by the committee to which 
you refer, and the stock as a whole 
covering a very large proportion of the 
sizes noted in that standard. 

“We are prepared for orders of rea- 
sonable size, to make screws to that 
standard, if desired; but the practical 
difference between the former standard 
and that proposed by that committee is 
too small, and the demand for screws to 
the latter standard has thus far been 
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insufficient to warrant making up and 
carrying any considerable stock under 
that specific designation.” 

AMERICAN SCREW CoO. 


“We manufacture and have adopted the 
A. S. M. E. standard for machine-screw 
standards. We do not, however, carry a 
stock of machine screws, although we 
make hundreds of thousands of these to 
order. 

“About 25 to 30 per cent. of our screw 
output is of the A. S. M. E. standard, the 
greater part of our output consisting of 
standard cap and set screws ranging from 
14 in. diameter and over.” 

THE NATIONAL ACME 
MANUFACTURING Co. 


“We manufacture A. S. M. E. standard 
screws, but do not carry them in stock, 
as the demand so far has been so ex- 
tremely limited that we did not feel war- 
ranted in doing so. 

“The proportion of A. S. M. E. screws 
to our total output is so small that we 
have never figured the percentage.” 

STANDARD SCREW CoO., 
Successors to Worcester 
Machine Screw Co. 


“We manufacture A. S. M. E. standard 
screws, but do not carry them in stock, 
as we manufacture all screws to order 
only. 

“Probably most of our screw output is 
A. S. M. E. standard, and we are working 
toward making it more universal all the 
time.” 

THE BLAKE & JOHNSON Co. 

“We only make A. S. M. E. standard 
screws to order, but our stock screws will 
fit all standard A. S. M. E. tap holes. 

“We make very few screws to A. S. M. 
E. standards.” 

PROGRESSIVE MANUFACTURING Co. 

“We manufacture A. S. M. E. standard 
screws to order, but do not carry any 
standard goods in stock. 

“Probably 75 per cent. of our machine- 
screw output is made to the A. S. M. E. 
standard.” 

EASTERN MACHINE 
SCREW CORPORATION. 


“We manufacture A. S. M. E. standard 
screws to order only, and do not carry 
stock of any kind. 

“We very seldom have a call 
screws made to the A. S. M. E. standard.” 

PHILADELPHIA MACHINE 
ScREW WORKS. 

“All standard screws, including those 
which we carry in stock, are made up to 
the A. S. M. E. standard, and aside from 
a very small percentage of screws made 
to customers’ gages, our entire product is 
meade to these standards. 

“All screws carried in stock are not of 
the same standard as adopted by the 
American Society, but the thread is based 
on their formulas. 

“We do not carry a large stock of the 


for: 


AMERICAN MACHINIST 


so called regular sizes, as most of the de- 
mand is for sizes and figures shown in 
their special list.” 

REED & PRINCE MANUFACTURING Co. 


“We manufacture A. S. M. E. standard 
screws, but do not carry screws of any 
kind in stock. 

“Practically all our orders are for 
special screws, and not more than 5 or 10 
per cent. are A. S. M. E.” 

UNIVERSAL MACHINE SCREW Co. 


“We will manufacture screws to the 
A. S. M. E. standard, but do not carry 
them in stock at the present time. 

“Will be glad to stock them if there 
is sufficient call from users to warrant 
our doing so.” 

THE DetTrROIT SCREW WORKS. 


“We do not manufactur A. S. M. E. 
standard screws.” 
New HAVEN MACHINE SCREW Co. 


“We do not make or carry in stock any 
A. S. M. E. standard machine screws, but 
would make them to order if customers 
demanded.” 

FRANKLIN S. MILEs. 


“We do not make A. S. M. E. standard 
screws.” 
PITTSBURG SCREW AND BOLT Co. 
“We manufacture A. S. M. E. standard 
screws, but do not carry them in stock. 
All the screws we make are to this 
standard.” 
OHIO BOLT AND Nut Co. 


It is very difficult to draw any satis- 
factory conclusion from these replies, as 
we find machine-screw makers in the 
same city reporting entirely different ex- 
periences. 

The Eastern Machine Screw Corpora- 
tion reported 75 per cent. of its output as 
being A. S. M. E. standard, while the 
New Haven Machine Screw Co. make 
none whatever, both being located in the 
same city. 

In view of the short time which has 
elapsed since the adoption of this stand- 
ard, it has made remarkable progress, 
and,, without discussing its comparative 
merits, there can be little doubt that its 
general adoption would avoid much con- 
fusion and be of considerable value in the 
economical and satisfactory production of 
machinery of all kinds. 

The greatest obstacle seems to be the 
inability to buy machine screws made to 
this standard in small quantities on a 
moment’s notice, and nothing would aid 
its adortion more than to see that ma- 
chine screws of all sizes which are gener- 
ally used were carried in stock in the 
same way as the other machine-screw 
sizes which are now on the market. As 
in any other similar case, the adoption 
must be made easy, as the great human 
tendency is to take the path of least re- 
sistance. 

The adoption can also be greatly ac- 
celerated by considering the A. S. M. E. 
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as the standard, and all other gages as 
special, with an additional price, so as to 
make it a real object to order machine 
screws of standard sizes. 








A Mandrel for Turning Boxes 
By E. W. Tate 


Illustrated herewith is a mandrel for 
turning boxes which has been success- 
fully used. Fig. 1 represents the box, 
which is made in two parts. Fig. 2 rep- 























Fig.4 


A MANDREL FOR TURNING BOXES 


resents the mandrel. 
box is cored as shown. 

The halves are first placed in the 
shaper, where the groove C is made, 
after which the holes B are drilled in a 
jig. The halves are then placed on the 
mandrel, the grooves, already made, fit- 
ting the keys A. Fig. 4 shows the detail 
of the nuts used on the mandrel. 

The halves are secured to the mandrel 
by the cap bolts EE, shown in Fig. 5, 
the nuts DD being omitted during this 
operation; the surfaces G are machined. 
After the surfaces G are machined, the 
nuts D D are screwed into place as shown 
in Fig. 5 and the cap bolts are removed, 
while surfaces F are machined. 


The hole in the 








The Blake & Knowles Steam Pump 
Works, New York, gave out the statement 
during the mobilization of the Atlantic 
Fleet in the Hudson River, that they had 
installed pumps on 65 of the vessels, or 
over .1000 pumps, at a cost of nearly a 
million and a quarter dollars. 
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Development of the Roughing Lathe 


In Germany the name “roughing lathe” 
is used to designate a simple, powerful, 
specialized machine, intended for stock 
removal alone. It is capable of continuous 
work with the heaviest speed and depth 
of cut that high-speed steel-cutting toois 
will permit. It is not intended for fin- 
ishing, but is designed to be run at a high 
cutting speed. 

Numerically defined, a roughing lathe 
is capable of overcoming a cutting re- 
sistance in kilograms equal to 13 times 
its height of centers expressed in milli- 
meters. The corresponding multiplying 
factor for a universal or finishing lathe 
is 7. 

Five things have influenced the devel- 
opment of the roughing lathe. These are: 

1. The necessity of using high-speed 
steel-cutting tools to their maximum ca- 
pacity. 

2. The necessity of cutting recently 
developed alloy steels of high tensile 
Strength, toughness and resistance. 

3. The necessities of duplicate manu- 
facture in which a large number of iden- 
tical pieces must be produced at a small 
cost. 

4. The necessity of saving, so far as 
possible, the cost of forging. 

5. The necessity of adapting machine 
tools to the needs of modern methods of 
factory management and systems of man- 
ufacturing. 

I will now discuss the conditions of 
design that are imposed upon a modern 
machine tool adapted to getting the fuil 
amount of work out of the highest grades 
of high-speed steel, with special attention 
to the lathe. First comes the require- 
ment of simplicity, which is very im- 
portant because of the frequent lack of 
skill on the part of the operator. It must 
be recognized that during the last decade 
machine construction has progressed at 
a much faster pace than the quality of 
the supply of workmen, which in general 
has remained about the same. A con- 
stant increase of wages, however, has 
accentuated the need of employing the 
cheaper grades of operatives. 

In foundries and other steel works 
especially, but also in large machine 
shops, unskilled men are employed for 
roughing out heavy castings and forgings, 
who could not safely be entrusted with 
any complicated head, feed box or car- 
riage. Considering the many gears and 
levers on most modern lathes, a question 
arises whether the average workman is 
competent to utilize all th. different pos- 
sible speeds, and whether, from want of 
attention or from sluggishness, he does 
not uniformly fail to put the belt on the 
right step or to turn the right lever. The 
consciousness that by making proper ad- 
justments he can earn more is not 
enough; the workman must have such un- 
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The German roughing 
lathe has been influenced 
in design by high-speed 


steel tools, high-strength 
materials to be worked and 
the necessities of modern 
manufacturing. It is essen- 
tially a high-speed ma- 
chine. 
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derstanding of the machine as to feel thai 
he dominates it. This is especially ap- 
plicable to the roughing out of duplicate 
work that is to be finished on the circular 
grinder. Such work is generally estimated 
clesely and every minute lost by false 
speeds or feeds tends to lower its com- 
mercial value. 

Hence arises the imperative condition, 
lathes intended for roughing must be 
built as simply as is compatible with their 
various uses. 

THE FAcTor OF STRENGTH 
necessary strength 
The machines 


As regards the 
there are two requisites. 

















WEAR OF SLIDES IN LATHE CARRIAGE 


without chattering. 
sustain the tool 
so without 


must run smoothly 
and their parts must 
pressure; that is, must do 


breaking or wearing too fast or bending, 


too much, although more flexure may be 
tolerated in roughing than in finishing. 
The chattering comes especially from the 
belt pull. The weight of the spindle, driv- 
ing pulley and gears depresses the spindle, 
while the belt pull and tool pressure tend 
to lift it. Chattering occurs when the 
upward forces overcome the downward, 
particularly if the bearings be too loose. 
Hence there is need that the bearing- 
cap bolts be strong, the heavier cast parts 
well distributed and the spindle stiff. In 
addition, the methods of taking care of 
heavy tool pressures, which will be dis- 
cussed later, help to prevent chattering. 

The machine must be built as compactly 
as possible with the least swing and dis- 
tance between centers, so as to minimize 


tne lever arms acted upon by the forces. 
If heavy pressures are unavoidable, the 
injurious turning or bending movements 
which are a product of the pressure by 
the lever arm, may be kept down by re 
stricting the second factor. 

It may be Tegarded as a relic of old 
times to perform heavy machining of 
small and medium work in lathes of large 
swing; for illustration, to turn a shaft of 
100 mm. (4 in.) diameter on a lathe of 
250 mm. (20-in. swing) center height or 
a 150-mm. (6 in.) shaft on a 300-mm. 
(24-in. swing) lathe. In so doing the 
power Of the lathe is wrongly inferred 
from its swing. 

Formerly a large size of lathe was ob 
tained by multiplying all the dimensions 
of a smaller one by the same factor. The 
last 10 years’ practice has confirmed the 
utility of building very high-duty lathes 
with low swing, which can support the 
tool pressure at favorably as 
large ones and sustain the turning mo- 
ment better,-because of the shorter lever 
arm. 


least as 


THE BED 


The form of bed is very important for 
smooth running and has been much dis- 
cussed. The form best adaptetd to sus- 
taining the tool pressure would be a 
closed tube-shaped bed, which, however, 
would have the disadvantages that the 
guides could not be conveniently affixed 
to it, and the fall of chips and lubricant 
would be obstructed. Most practicable 
is a strongly proportioned bed, open at 
the top and provided with sturdy, hollow 
cross-ribs 

On the shape of the ways opinions are 
divided so far that in America and Ger- 
many the inverted V-guide prevails; in 
England, the flat guide. 

For very large lathes the English form 
with flat guides and rectangular or wedge- 
shaped adjustable gibs appears preferable, 
since these take up very well the vertical 
components of the tool pressure and the 
weight of the carriage. (The latter is no 
insignificant quantity on lathes heavy 
enough to utilize high-speed steels to 
their full capacity.) 

A disadvantage of such a bed is its 
wear on the rear vertical face, which ex- 
ceeds that on the front one. This neces- 
sitates compensating for the axial irregu- 
larity with a good, adjustable taper gib. 
Moreover, it is very hard to keep the front 
guide of the flat bed smooth. The cutting 
lubricant allowed to remain there, some- 
times over night, thickens and collects the 
chips into an injurious mass. This flat 
surface also frequently tempts the work- 
man to use it as a repository for tools, 
an anvil for driving in mandrels, a sur- 
face plate for straightening work, and the 
like. 
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All of these objections disappear 
wholly or largely with the inverted-V bed. 
It renders a gib for adjustment in the 
horizontal plane needless, and merely re- 
quires one under the back guide flange to 
prevent tipping of the carriage. This gib 
is easy to fit and has a light load when 
the bed is wide between the guides. The 
cutting lubricant readily runs down be- 
tween, the guides, whose shape also makes 
a mistreatment by the workman improb- 
able. Further, the front V is as good 
a means, yet a simpler one, to prevent 
twisting of the carriage than the much 
lauded “‘narrow guide.” 

Turning to another point, it is a basic 
principle in designing beds for heavy 
stresses to avoid a gap whenever possible. 
This is not always avoidable on universal 
lathes; especially when, in order to save 
using inordinately large machines, the 
gap serves to swing projecting work on 
which only a small diameter, such as a 
hob, has to be turned. For lathes, how- 
ever, which are to get the most work 
out of high-speed steel, a gap is a dan- 
gerous weakening of the bed, and only 
to be permitted when a great mass of iron 
goes to strengthen it. 

Finally, it is obvious that the bed of 
a powerful roughing lathe should be pro- 
vided with a copious drip pan and should 
have wide openings for the fall of cutting 
lubricant and chips. 


THE MAIN DRIVE AND HEADSTOCK 


The main drive should be simple and 
clear to observe. A form of drive that is 
questionable for roughing lathes is a 
broad, high-speed belt and single pulley 
in connection with a compact gear box, 
since the advantageous use of this de- 
sign is limited to 5 hp., which is common- 
ly exceeded on such lathes. (For small 
machines, such as stud lathes, and the 
like, the gear box is a matter of personal 
taste, not of economic necessity. To un- 
derstand the reasons for its use we must 
look back a few vears, to a time when the 
new gear boxes were of large dimensions 
compared with the narrow cone pulleys 
then in vogue.) 

The headstock must especially be suit- 
ed to take the high power required for 
the work; that is, the gears must have 
a sutficiently large pitch of teeth, proper 
width, and must, if necessary, be made 
of cast or forged steel. The gear shafts 
should be short and the unit bearing 
pressure lightened by distribution over 
ample surfaces. The fewer the bearings, 
the better the headstock. Even at the 
lowest spindle speed the appliances for 
transmission from the driving pulley must 
be adequate for the power. Only thus 
can an excessively large driving belt be 
avoided. 

The speed changes of the headstock 
need not be very many, but must be the 
right ones. The range of diameters of 
work is, in mere roughing, comparatively 
small. and the variety of materials cut 
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is not extensive. No notice need be taken 
of the cutting speeds for finishing and 
threading. A reverse, which would be 
needed for threading, is therefore unneces- 
sary. The change from one speed to an- 
other must be as ea-ily made as possible, 
and preferably performed by friction, es- 
pecially in order to permit changes to 
shoulder turning while running. A fric- 
tion coupling is generally more conven- 
ient and safer than change gears, toothed 
couplings or eccentrics, but is necessar- 
ily restricted to high belt speeds. 

A further very important advantage of 
the friction drive is the short length of 
the headstock. 

The main spindle must be of adequate 
dimensions. For roughing it need not be 
hollow, which fact is to the advantage of 
its diameter. 

The spindle bearings are best triple, 
front, middle and rear, with thrust sup- 
port. They should be ball bearings, 
which greatly improve the lathe’s effi- 
ciency and facilitate adjustment. The 
frictional conditions of the spindle are es- 
sential to the efficiency. It is important 
that in a well-built machine, when the 
spindle speed increases the frictional 
work increases to a less degree than the 
work of stock removal, so that the power 
consumption per unit of material removed 
at a higher speed is never greater than at 
a lower one. These principles, so vital 
to the economic value of a machine tool, 
often fail to receive due attention. 

When equipping a power house the 
sellers are required to guarantee the effi- 
ciency of boilers, engines, turbines and 
dynamos. For machine tools the power 
cost is less than the other expenses, but 
there is no reason for neglecting it. 

A faceplate is unnecessary, since the 
machining of ordinary castings is no af- 
fair of the roughing lathe; further, in the 
tedious adjustment of work on a face- 
plate, the valuable working time of a 
large lathe would be unwarrantably inter- 
rupted. 


THE CARRIAGE AND TOOL BLOCKS 


The principles in designing the car- 
riage ,have already been touched upon 
when discussing the bed. It must be 
driven so that it cannot bind, or cock, or 
lift. There are several means to this end: 
Proper arrangement of gibs, distribution 
of the tool pressure by using a second 
tool block and driving the carriage on 
both sides simultaneously. 

The advantages of low centers have 
already been pointed out. To have them 
low it is of primary importance to dis- 
pense with the compound rest, which is 
never needed for roughing. 

The tool block on the carriage shall be 
as strong and of as liberal a cross-section 
as possible. It is, therefore, not advisable 
to use the so called American tool post. 
We must consider that a tool cuts best 
when its cutting angle is the smallest. 
Generally, we only hesitate in carrying 
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out this condition for fear of weakening 
the tool and causing it to hook in or vi- 
brate. If we design the block so as to 
support the tool well at its very end, we 
can eliminate vibrations, etc., and be in 
a position to give the tool a much sharper 
edge than would otherwise be possible. 

We may figure upon using small angles 
which will reduce by 25 per cent. the tool 
pressure sustainable by normally ground 
tools with 65 to 70 degrees cutting angle. 
It is also known that if vibrations are 
avoided the tools remain sharp much 
longer; also that blunt tools cause heat 
and vibrations while, reciprocally, heat 
and vibrations dull the edge. We must 
not be governed by the negligent opin- 
ion that since the surface is to be left 
rough a little roughness more or less 
does not matter. 

Steady rests are not needed for moder- 
ate lengths, since the work is large 
enough in diameter to keep from bending 
too much. The elimination of a follow 
rest has the advantage of letting two 
toolholders be used, thus dividing the 
chip and reducing the tool pressure by 
about half. Beside the considerably less 
strain of the carriage mechanism this 
distribution of tool pressure greatly 
lessens the cross forces acting on the 
spindle, thus relieving the load on its 
ball bearings. It is to be noted, however, 
that by leaving out the steady rests the 
connecting members between centers and 
tool must be the more strongly propor- 
tioned. 

The cross-slide screw need have only a 
hand movement. An automatic facing 
movement is superfluous for roughing. 
The screw itself ought not to be too weak, 
else it will spring under heavy work, for 
the stresses on the threads are very great 
and the chattering makes them worse than 
in a press screw, for example. 

There need be no idea of a taper turn- 
ing attachment; its elimination allows a 
lower swing, since the second cross slide 
of such a fixture would encroach upon 
the diameter of the work to no small ex- 
tent. 

The feed drive should not be too frail. 
Heavy feeds tend to reduce the specific 
cutting pressure. The forces to be sus- 
tained must not be underestimated. 

Taylor says that by far the most im- 
portant result of his metal-cutting ex- 
periments was a conclusion that the feed 
drive of all machine tools—that is, 
whether moving horizontally parallel to 
the axis or radially—must be propor- 
tioned for the same tool pressure as the 
main drive. 

Speed change is governed in part by 
the same laws as the main drive; that is, 
it must be convenient and safe to oper- 
ate. A rapid passage from one stage to 
another is not so important. The re- 
lease of the automatic movement must be 
reliable, so that a workman may oper- 
ate several machines and need not check 
the work. It is an advantage to have a 
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release that will act in either direction. 
Removable stops are good for machining 
a piece of work of different diameters. 
Finally, it is self-evident that the feed 
mechanism must be well protected from 
chips, which are washed into all openings 
by the heavy flow of cutting lubricant. 

The centers must, in the absence of 
steady rests, be made stronger than would 
otherwise be necessary. The problem is 
one of supporting several tons possible 
pressure on two small surfaces. The 
centers must be stiff enough and well 
enough lubricated to prevent any abra- 
sion. 

The headstock must be very rigid, 
since it must support half of the tool 
pressure; which would be partly relieved 
by the steady rest if there were one. It 
must, therefore, be clamped as far for- 
ward as possible. 

Special attention should be paid to 
thorough and reliable cutting lubrication. 
With good lubrication Taylor could in- 
crease the cutting speed 40 per cent. 
Moreover, it preserves the tool edge and 
lessens the heating of the work, thus 
preventing an excessive axial pressure in 
the centers. This point is important, since 
the pressure thus produced would other- 
wise be very great. 

As a last requirement for a roughing 
lathe, it ought to be no monster in size, 
for this would prejudice its efficiency on 
medium or small work and make its price 
too high. The huge roughing lathes 
often built are worthy of respect ‘only 
because of their power to remove stock 
from big work, and must be very un- 
economical for turning smaller diameters. 

Considering the foregoing criteria of a 
roughing lathe, and also the general re- 
quisites of a universal lead screw or en- 
gine lathe, it is evident why the latter 
cannot compete with the former in its own 
field. In small and medium shops, es- 
pecially where a sharp division of oper- 
ations is not practicable or not desired, 
any lathe must be capable of taking al- 
most any kind of work, whether cylin- 
drical or taper turning, facing, threading 
or boring. This condition may be ac- 
counted for historically. The lathe is 
the oldest proper manufacturing machine 
tool and has ever been a standard of uni- 
versality, a real maid of all work. Man- 
ufacturing is not, however, a line in which 
traditions must prevail, but where the 
better must always be an enemy of the 
good. 


DESTRUCTIVE EFFECT OF CONSTANT 
ROUGHING WorRK 


Fig. 1 illustrates the destructive effect 
of constant roughing on a carriage slide. 
This slide belongs to a pure roughing 
lathe of 250 mm. center height (20-in. 
swing) and was in use about eight years. 
It is evident that the tool pressure and 
chips -have worn out the slide on both 
sides by more than a millimeter (0.04 
in.). This happened also to the middle of 
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the bed by several hundredths of a milli- 
meter. Eight years of work is quite a 
long period, but naturally there must have 
been considerable abrasion in a much 
shorter time. If we assume that a ma- 
chine thus burdened is to be used also 
for cutting threads, whose allowable error 
shall be about 0.03 mm. (0.001 in.) or at 
most 0.10 mm. (0.004 in.) to 1000 mm. 
(40 in.) of screw length, it imposes a 
task difficult to accomplish. 

The fact has long been recognized that 
the lead screw should be saved from 
wear. On this lathe it was provided with 
a groove for cylindrical turning and later 
relieved by adding a separate feed rod. 
But of what use is an accurate lead screw 
when the ways are hollow in the middle 
or when the carriage screws and nuts are 
worn out? A good lead screw can be 
cut only on a machine used for no other 
work and handled by a first-class ma- 
chinist. 

The damage done by constant overwork 
to the capability of a lathe for finishing 
purposes is not so important a matter, 
since this work is being more and more 
superseded by circular grinding. In es- 
sence, however, this injury is as already 
explained; the same is true of facing ac- 
curate plane surfaces and boring smooth, 
straight holes. 


DEVELOPMENT OF SINGLE-PURPOSE 
MACHINES 


Here are a few remarks made some 
years ago by Geheimrat Hermann 
Fischer: 


Great universality in machine tools is 
only in certain cases economically justi- 
fiable; in general it is too dear. In order 
to be economical the machine must be 
suitable for definite purposes. It is de- 
sirable that he who supplies a machine 
shall know exactly what object it is to 
serve, what output to deliver, what work 
upon. He will determine 
advisable to satisfy all 
intended servics 
machine, or to 
If the con- 
great quan- 
number of 
efficient 


to operate 
whether it is 
the requirements of 
with one and the 
divide them among several. 
fronting task is to remove 
tities of chips from a large 
heavy pieces, the machine most 
for that purpose will be chosen. If use 
cannot always be made of this high 
duty—whether because appropriate work 
always on hand or for other 
must be had with a 
more attention paid to 
the machine. 


same 


is not 
reasons—content 
duty and 
purposes of 


lower 
other 

The influence of the cylindrical grinder 
on the design of distinctive roughing 
lathes is proceeding in the following di- 
rection: The cylindrical grinder has 
proved itself an ideal finishing machine, 
which represents so considerable a sav- 
ing over the old-fashioned method of 
finishing with a tool at low cutting speed, 
dressing with a file and polishing with 
oil and emery, that in modern shops the 
lathe is entirely relieved of finishing 
work, so far as simple cylindrical pieces 
are concerned. An example will explain 
this more clearly. A rough steel shaft 65 
mm. (2.8 in.) in diameter was turned on 
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a lathe for a length of 355 mm. (14.2 
in.) to a diameter of 55 mm. (2.2 in.). 
The following was the time for the two 
methods: 

Old lathe: 


way on the 


(1) Roughing with high-speed steel. 
(2) Finishing. 
(3) Subsequent filing by hand. 

Total time, 40 min. 

Modern way on a roughing lathe and 
eylindrical grinder, “Norton system, 
Loewe manufacture 
(1) Roughing with high-speed steel, 

tolerance, 0.4 to 0.8 mm. (0.016 to 


0.032 in.) 
(2) Finish grinding 


Total time, 12 min. 
There remain the questions: What is 
properly a roughing lathe? What is a 


high-speed lathe? What is a heavy-duty 
lathe, etc.? The limits which must here 
be drawn are still obscurely defined. We 
are confronted with different usages of 
nomenclature, due to the novelty of the 
subject, which has not yet taken fixed 
forms. In many cases, however, the 
statement of Professor Schlesinger in 
Werkstattstechnik, 1908, is still valid: 


There is hardly another expression to- 
day so misused as the term, “high-speed 
lathe.” Everybody wants to turn 
quickly, so we simply run our common 
lathe faster, change the countershaft 
speed and have a high-speed lathe. This, 
also, is the notion of many so called 
lathe manufacturers who thereby sensi- 
bly injure the reputation of German 
lathe building. The matter is not, how- 
ever,.so simple. The spindle of the ma- 


chine naturally speeds up with the 
countershaft, but the load that may be 
put upon one square centimeter of the 
belt is not thereby increased Conse- 
quently, when high-speed steel is used 
it simply acts as a brake and the over- 
loaded belt has to slip. Also, the double 
belt is of little or no use here, since on 
small and medium lathes, up to abour 
330 mm. center height (26-in. swing) 
the diameters of the main cone pulley 
are generally too small for a double 
belt. It adheres less than the simple 
one, because it is not elastic enough for 
the sharp bending and, in spite of the 
greater strength, it transmits no more 
power. 


It is not the function of a practical 
roughing lathe merely to perform brief 
tasks of heavy stock removal, as aver- 
age machines are often called upon to do, 
but rather it should, without extreme 
flexure and surface pressure, and with an 
economical power consumption, rough out 
work from the raw state to the ordinary 
condition for grinding, using the high- 
speed steel tools to their full, on at least 
to 80 per cent. of their capacity. 

As a high-speed lathe, on the contrary, 
we must term every modern lathe with or 
without a lead screw. 

The Association of German Machine 
Tool Builders in 1906, addressed to its 
members a question, which with the 
answers is embodied in a report by 
Geheimrat Fischer, in order to draw a 
clear distinction between “roughing lathe” 
and a “high-speed lathe.” Fischer pre- 
sents diagrams from which it appears that 
he defines a roughing lathe as one whose 
allowable cutting resistance in kilograms 
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equals 13 times the center height in 
millimeters, whereas that of a high-speed 
lathe is made equal to 7 times the center 
height. It appears from the diagrams 
further, that in the case of high-speed 
lathes, the cutting resistance capacity in- 
creases with the center height, yet in a 
less proportion than for the roughing 
lath 

The high-speed lathe has, therefore, a 
relatively greater swing than the compact 
roughing lathe, in order that it may take 
projecting work, crankshafts, ete. The 
lever arms acting against the gear box, 
headstock, carriage, etc., are therefore 
much greater for the high-speed lathe, 
and for the same tool pressures cause in- 
jurious flexures 








Mortality in the Grinding 
Trade 

Among the very interesting statistics in 
ihe British Section of the recently closed 
International Hygiene Exhibition in Dres- 
jen was a table showing the mortality in 
ihe grinding trade and its branches, and 
in the cutlery trade, in the city of Shef- 


field, during the nine years 1901-1909 B is the type of tool used for concave vation in rock. Thus, the dock itself 
inclusive, from all causes, and from’ work, like the groove in the rim of a_ will probably be constructed as a com- 
DEATHS 
} NUMBER OF ()RINDSTONES — 
AND GLAZERS , 
ALL CAUSES PHTHISIS RESPIRATORY 
DISEASES 
or | 
of Male iRate per Rate per! Rate per 
Workers, |} Annum Annum | Annum 
18 Years | Wet Dry per 1000 per 1000] per 1000 
Trade and Branch and Over! Stones | Stones | Glazers Number | Living | Number | Living | Number | Living 
Grinding. .. 3,941 3,280 693 2,325 1,077 30.4 534 15.1 192 5.4 
Forks and steels 96 92 | S4 32 37.0 | 17 19.7 , F 4.6 
Augers, etc D4 6 | 16 | 13 11 22.6 | 9 18.5 i #23 
Surgical instruments 28 16 . 7 8 9 35.7 | 5 19.8 =. | 3S 
Scissors 194 176 102 | 155 Sl 1664 ~« 15 25 8 ya (| ma 
Razors 115 250 137 | 63 123 |} 331 ' 14 ) 
Edge tools 279 289 60 | 218 70 7.9 13 Ff 8° | 3.2 
Knives, table and spring 1,518 1,302 202 | 1,012 102 | 29.4 193 14.1 72 5.6 
Sheep shears 143 86 7 68 15 35.0 31 24.1 5 | 3.9 
Agricultural and mining implements 156 128 } 71 1 7 4 
Hammers, Vises, anvils, etc 53 28 e 31 6 | 12.6 2 1.2 1 a 
Saws 216 | 296 | 120 53 | 27.3 17 8.7 | 7 3.6 
Seythes and sickles 10 | 5 | 12 2 | 33.3 8 | 22.2 3 | 8.3 
Files and rasps 378 394 10 105 | 30.9 57 | 16.8 | Is 5.3 
Miscellaneous 373 264 32 210 127 | 37.8 55 | 16.4 | 9 8.6 
| i 
Cutlery 3,889 1,025 | 29.3 203 5.8 | 243 | 6.9 
| 
All rnales (20 and over 124,000 - | 18,478 16.6 3,036 2.7 | 3,801 | 3.4 
CITY OF SHEFFIELD—MORTALITY IN THE GRINDING TRADE AND ITS BRANCHES. AND IN THE CUTLERY TRADE DURING 
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Two Finishing Tools 
By JOSEPH S. BREND 


The accompanying cuts show two very 
useful tools for finishing convex and 
concave work, blades of various sizes be- 
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self is to have an entrance width of not 
less than 110 ft., width at coping level of 
140 ft., a depth of 41'4 ft. over the keel- 
blocks at mean high water, and a length 
sufficient to dock and repair a vessel a 
thousand feet long over all. 
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Two FINISHING TOOLS 


ing made of high-speed steel, to fit the 
same holders. 

A is a tool for finishing convex work, 
like the rim of a handwheel, and as the 
radii vary by ys of an inch, each disk 
affords quite a range in sizes. 


This dock will be used not only for 
government ships, but also for vessels 
privately owned, and it will conform in 
all respects to the requirements of such 
vessels. 

The site selected will necessitate exca- 














NINE YEARS, 1901 TO 1909, FROM ALL CAUSES, AND FROM PHTHISIS AND DISEASES OF THE RESPIRATORY SYSTEM 


phthisis and diseases of the respiratory 
system. The figures, which were com- 
piled by G. Elmhirst Duckering, of Man- 
chester, speak volumes, and hardly need 
a word of text to explain them—or ex- 
plain them away. 








The principal question in connection 
with the iron ores of the South, or indeed 
of any other section, is whether this gen- 
eration will be able to get the iron it 
needs when it needs it, and at a price 
which will insure the maximum indus- 
trial development. If these conditions 
are met the rights of prosperity will be 
fully guarded.—Manufacturers’ Record. 


worm gear, and in this, as well as the 
previous tool, the gooseneck form en- 
ables the operator to get a beautiful fin- 
ish. 








Panama Drydock at Pacific 
Entrance 


The Canal Record of Nov. 29 states 
that the location of the Panama drydock 


at the Pacific entrance has been fixed 
at Balboa. The recommendation covers a 
drydock, with repair shops alongside, 


having an entrance slip not less than 400 
ft. wide and 1000 ft. long. The dock it- 





paratively thin layer of concrete suitably 
accurate to the bedrock beneath. 








Aluminum should not be used in brass 
and bronze alloys, for while it is a deoxi- 
dizer it has a bad effect on many alloys 
and the aluminum oxides do not seem to 
free themselves readily from the metal. 
Phosphor-tin or phosphor-copper are far 
better deoxidizers. The best way to keep 
metal clean is to prevent its becoming 
foul, that is, to melt all alloys under an 
ample cover of charcoal or to use a lit- 
tle flux on each pot. The flux or char- 
coal must be skimmed off before the 
metal is poured. 
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i} 2O.S48 $556 22 27 615 20 1 ? 4 ) 519 «=O 
25 £J.S00 25.812 21 3 H ll 192 10.2 } s 6S 0387 
’ 2870 26.74 2048 6704 1840 10.162 S00 5 O374 
2 S79 27.60 2004 2 is oo 10 { { $31 61 
‘ 2 $7 28.622 1923 6837 1723 10.07 20.14 1¥ 1v 349 
6 20.894 29.566 18 44 69 20 1648 1 ; & t ; 3212 te 
7 20.897 30.042 18 26 69 40 16 32 4 162 } 4 
8 20.901 30.516 18 O08 6959 1615 1.996 ; 276 112 .0328 
60 20.907 31.467 17 34 70 37 5 45 1.965 167 1s 1s 
62 20.912 32.422 1702 7112 15 16 - ST 65 2020 308 
64 20.917 33.380 1632 7145 1449 1910 )&2 169 (2846 1M) 
66 20.922 34.341 1604 7216 14 24 9.886 19.77 2879 .2768 0291 
68 20.926 35.304 1537 7246 14 O 9564 19.7 2704 .2692 283 
70 20.930 36.266 1511 7314 1336 9.844 19.69 (2714 .2619 .0276 
72 20.934 37.282 1447 7341 1315 9.825 19.65 é y 20028 ov 
74 20.937 38.200 1424 7406 12 54 9.808 19.62 2568 .2487 0262 
76 20.940 39.169 1402 7430 12 34 9.792 19.58 00 .2495 0255 
78 20.943 40.1389 1341 7453 1215 9.777 19.55 13¢ 25060 0249 
SO 20.946 41.114 13 22 7514 1158 1.764 19.53 | 2312 0243 
84 20.951 43.062 1245 7555 1125 9.740 19.48 2262 .2207 .0232 
88 20.955 45.014 1211 7633 1055 9.719 19.44 .2159 .2110 .0222 
95 20.961 48.441 1119 7730 1008 9.688 19.38 000 .1962 0206 
PROPORTIONS OF GEARS TO MATE WITH GEAR 
20 TEETH 
12 21.029 11.662 59°02’ 26°04’ 54°08’ 19.435 38.87 1.6667 .8575 0857 
13 21.090 11.926 5659 2813 5211 18.353 36.71 1.5385 .8385 0838 
14 21.147 12.208 5500 3019 5019 17.434 34.87 1.4286 .S191 Os19 
15 21.200 12.499 53 08 3218 48 34 16.668 33.44 1.3333 .8000 ORO 
16 21.250 12.807 51 20 4412 4652 16.005 32.01 1.2500 7808 O781 
17 21.295 13.125 4938 3601 4517 15.440 30.88 1.1764 .7619 .0762 
IS 21.338 13.453 48 01 37 444 43-46 14.950 29.90 1.1111 7433 «=.0743 
19 21.378 13.794 4628 3923 4219 14.518 29.04 1.0526 .7250 0725 
20 21.414 14.142 4500 4057 4057 14.142 28.28 1.0000 .707] 0707 
21 21.448 14.499 43 36 4227 3939 13.809 27.462 24 6806 0Ona0 
22 21.480 14.864 4216 4353 3825 13.51 2 9091 .6726 0673 
23 21.509 15.242 4101 4514 3716 13.253 26.51 8696 .6563 .0656 
24 21.537 15.619 3948 4632 3608 13.016 2¢ 8333 .6401 O40 
25 21.562 16.009 38 40 4746 3506 12.807 25.61 8000 .6248 0625 
26 21.585 16.401 3734 4857 3405 12.616 25.2 7602 6097 610 
27 21.607 16.801 3632 5004 3308 12.445 2489 7407 5953 0595 
28 21.628 17.203 35 32 5108 3212 12.288 24.58 143 5812) 0581 
29 21.646 17.615 3436 5209 3121 12.149 24.30 6897 5678 .O568 
30 21.664 18.026 3341 53.08 30 12 7 24.03 6667 46 555 
> 21.696 18.867 3200 54 58 S58 11.792 23.58 250 209 0530 
$4 21.724 19.723 3028 5638 2734 11.602 23.2 5882 5070 .O507 
6 21.748 20.590 2903 S10 2616 114 22.88 56 4856 0486 
38 21.770 21.473 2746 5934 2506 11.301 22.6 63 4659 0466 
40 21.789 22.361 2634 6052 2400 11.180 22.36 M0 4472 0447 
$2 21.806 23.260 2528 6204 2300 11.076 2 ) 4762 4300 0430 
44 21.821 24.167 2427 6311 2205 10.985 21.97 45 4139 0414 
46 21.834 25.080 2330 6413 211 10.904 211 $348 SOS 0209 
48 21.846 25.999 2237 6511 202 I § 21.67 $167 S46 «6.0385 
50 21.857 26.926 2148 6604 1940 1 70 21.54 $000 714) « ~O871 
> 21.867 27.856 2102 66 > 1859 10.714 143 N46 80 (03590 
54 21.876 28.791 2019 67 42 82 l 2 ; 704 172 47 
D6 29.732 1939 6825 1743 10.618 24 71 563 t 
58 2 1 30.677 1902 6906 1710 10.578 lf 14s 261 26 
60 21.897 31.623 18 26 6945 1637 10.541 21.08 8333 3162 .O3t¢ 
62 21.903 32.574 1753 7021 1607 10.508 2 2 oat O71 
64 21.909 33.526 1721 7056 1538 10477 2 l 2982 iS 
66 21.914 34.483 1652 7128 1512 10.450 20.% » .swZ 0) 
68 21.919 35.439 1623 7200 1446 10.42 20.5 2041 .2821 O282 
70 21.92 6.401 1557 7229 142 10.400 20.8 2857 748) 0275 
72 21.927 37.362 1531 7257 1359 10.378 20.7 778 ; f s 
74 21.931 38.326 1507 7323 13 37 10.358 20.72 2703 s l 
76 21.934 39.295 1445 7348 13 18 10.341 2 s 2632 254 { i 
SO 21.940 41.230 1402 7435 1239 10.308 20.62 » .2425 242 
84 21.946 43.175 1324 7517 1205 10.28 20.56 1 2317 <A 2 
88 21.950 45.121 1248 7556 1132 10.255 2 l < $ 2215 See 
92 21.954 7.075 1216 7631 I1¢ 10.234 20.47 2174 125 .0212 
100 21.961 50.991 1119 7734 1012 10.198 20.40 2000) | 2 ") 
GEARS BY G. W. AND S. LILLIAN KLAGES 
ges 13 and 14. Copyr hted, 1912, by G re W Klages 
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PROPORTIONS OF GEARS TO MATE WITH GEAR OF PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
21 TEETH 24 TEETH Continued 
© 3 Decrements for Each & © s Decrements for Each 
3 i} “  l-inch Length of Gear $ > ~w® & 1-inch Length of Gear 
°o a § A = Face of oO = DD «. a Face of 
ve O88 5% % ~ ee one 
€ 8 z Geo £.3 53 » 142 z Sao 8.2 os. . 
o¢ Sy = Su 3653 S23 y as  * Ge HS 285 223 3 
= FI 3 So vo asl Zuo me S a 5 8 og 2 aoe pe 4 Pas S 
G rs 2U wo tO om 4% © a < 9 ote] ("4 se gow $33 o 4 
& a a bots © & S05 $05 §8e 3 o 1) A s 3 by 2 & 835 $e8d8m c g iC} 
= 8 Ss w@ < geheseor™ fe & £ g A z <3 ® < tmoteteube 38 3 CE 
$2 A te &€ vw e Bs Sssg0e ¥ 3 68 ho 2 4 @ Sy Segg0s ¥ 
o 9 52 . 2 2 3.22. 05 & < - os § SB ROEE os § s 
& ‘2 rd 2 tO © 3 € @&8 HG SES oe © | & a » te © 3 & @ SES os 3 | 
; e £6 § $ § 2S 890 Sem 3 B é$ 6 & §&§ §$ &£ SHS .- 439 S* SF 8 
2 6 « 8&8 € 65 5 wo & =F & Zz 6 ¢ 3* £ 665 56 w@O KH << & 
Ins. Ins, Ins. Ins. Ins. Ins. Ins. Ins. Ins. Ins Ins. Ins. Ins. Ins. 
12 21.992 12.094 60°15’ 25°01’ 55°31’ 21.160 42.32 1.7500 .8682 .0827 .1299 20 25.280 15.619 50°12’ 36°08’ 46°32’ 18.747 37.49 1.2000 .7683 .0640 .1006 
13 22.053 12.350 5814 2708 5336 19.945 39.89 1.6154 .8502 .0810 .1272 22 25.352 16.280 4729 3900 4358 17.757 35.51 1.0909 .7371 .0614 .0965 
14 22.109 12.608 5619 2909 5147 18.933 37.87 1.5000 .8321 .0792 .1245 24 25.414 16.971 4500 4138 4138 16.971 33.94 1.0000 .7071 .0589 .0926 
15 22.162 12.903 5428 3106 5002 18.067 36.13 1.4000 .8138 .0775 .1217 25 25.443 17.328 4350 4252 4032 16.635 33.27 .9600 .6926 .0577 .0906 
16 22.212 13.200 5242 3258 4822 17.327 34.65 1.3125 .7955 .0758 .1190 26 25.469 17.694 4243 4403 3929 16.333 32.67 .9231 .6784 .0565 .0888 
17 22.258 13.508 5101 3445 4647 16.691 33.38 1.2353 .7773 .0740 .1163 28 25.519 18.439 4036 4618 3730 15.805 31.61 .8571 .6508 .0542 .0852 
18 22.302 13.829 49 24 3628 4516 16.135 32.27 1.1667 .7593 .0723 .1136 30 25.562 19.211 3840 4821 3541 15.369 30.74 .8000 .6248 .0520 .0818 
19 22.342 14.159 4752 3806 4350 15.652 31.30 1.1053 .7416 .0706 .1109 32 25.600 19.999 3652 5016 3400 14.999 30.00 .7500 .5999 .0500 .0785 
20 22.379 14.499 4624 3939 4227 15.226 30.45 1.0500 .7242 .0690 .1083 36 25.664 21.631 3341 5340 3102 14.421 28.84 .6667 .5546 .0462 .0726 
21 22.414 14.849 4500 4109 4109 14.849 29.70 1.0000 .7071 .0673 .1058 40 25.715 23.324 3058 5635 2831 13.995 27.99 .6000 .5145 .0429 .0673 
22 22.447 15.207 4340 4234 3954 14.515 29.03 .9545 .6905 .0658 .1033 44 25.756 25.062 2837 5906 2620 13.670 27.34 .5455 .4789 .0399 .0627 
93 22.477 15.573 4224 4356 3844 14.219 28.44 .9130 .6743 .0642 .1009 46 25.773 25.941 2733 6015 25 21 13.535 27.07 .5217 .4625 .0385 .0605 
24 22.505 15.945 4111 45 14 3736 13.951 27.90 .8750 .6585 .0627 .0985 48 25.789 26.833 2634 6118 2426 13.417 26.83 .5000 .4472 .0373 .0585 
25 22.531 16.326 4002 4628 3632 13.714 27.43 .8400 .6432 .0613 .0962 54 25.828 29.547 2358 6406 2202 13.132 26.26 4444 .4062 .0338 .0532 
26 22.556 16.712 3856 4739 3531 13.498 27.00 .8077 .6284 .0598 .0940 60 25.857 32.311 2148 6626 2002 12.924 25.85 .4000 .3714 .0309 .0486 
27 22.579 17.105 3753 4846 3432 13.304 26.61 .7778 .6141 .0585 .0918 72 25.897 37.947 1826 7003 1655 12.649 25.30 .3333 .3162 .0263 .0414 
28 22.600 17.499 3652 4952 3336 13.124 26.25 .7500 .5999 .0571 .0898 96 25.940 49.476 1402 7449 1253 12.369 24.74 .2500 .2425 .0202 .0317 
29 22.620 17.904 3555 5053 3243 12.965 25.93 .7241 .5866 .0558 .0877 120 25.961 61.190 1119 7745 1023 12.238 2448 .2000 .1962 .0163 .0257 
30 22.638 18.312 3500 5152 3152 12.818 25.64 .7000 .5736 .0546 .0858 
35 22.715 20.409 3058 5614 2810 12.245 24.49 .6000 .5145 .0490 .0770 PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
42 22.789 23.479 2634 6100 2408 11.740 23.48 .5000 .4472 .0426 .0669 25 TEETH 
49 22.838 26.655 2312 6439 2103 11.424 22.85 4286 .3939 .0375 .0589 Pa Ee 
56 22.873 29.903 2033 6732 1838 11.213 2243 3750 _3510 10334 .0525 12 25.865 13.864 64°22’ 21°30’ 60°14’ 28.894 57.79 2.0833 .9016 .0721  .1133 
63 22.897 33.204 18 26 6950 1642 11.068 22.14 3333 .3162 .0301 .0473 13 25.922 14.088 62 32 23 24 5828 27.101 54.20 1.9231 .8873 0710 .1115 
7) 22.916 36.541 1642 7144 1508 10.962 21.92 3000 2874 .0274 0430 14 25.977 14.327 6045 2515 5645 25.582 51.16 1.7857 .8725 .0698 .1096 
— ; _ ; 15 26.029/ 14.578 5902 2703 5507 24.293 48.59 1.6667 .8575 .0686 .1077 
84 22.940 43.202 1402 7439 1243 10.823 21.65 .2500 .2425 .0231 .0363 16 26.078 14.840 5723 2846 5333 23.100 46.38 15625 S423 0674 .1058 
99 OF Qn Q 77 37 5 7 D 9 ‘ 2 
105 22.961 53.541 1119 7737 1015 10.708 21.42 .2000 .1962 .0187 .0293 17 26.125 15.116 5547 2028 82.00 22.290 44.46 1.4706 2900 0863 1030 
™ — — on ei . 18 26.168 15.402 5415 3202 5032 21.395 42.79 1.3889 .8116 .0649 .1020 
PRSraeIets 6h mew Te Sa eee Cae 19 26.210 15.670 5246 33.35 4907 20.659 41.32 1.3158 .7962 10638 .1002 
22 TEETH 20 26.250 16.009 5120 3506 4746 20.007 40.01 1.2500 .7808 .0625 .0981 
12 22.958 12.531 61°23’ 24°03’ 56°49’ 22.967 45.93 1.8333 .8778 .0798 .1253 21 26.286 16.326 4958 3632 4628 19.433 38.87 1.1905 .7657 .0613 .0962 5 
3 23.018 12.777 5925 2606 5456 21.620 43.24 1.6923 .8609 .0783 .1229 ; ' . . ¢ 
Id 28,074 13038 5732 2803 8309 20401 40.98 15714 -8437 0767 11205 22 26.321 16.651 4839 37 55 45 13 18.920 37.84 1.1364 .7507 .0601 .0043 ; 
5 23.127 13.313 5543 2959 5125 19.528 39.06 1.4667 .8263 .0751 .1180 24 26.385 17.328 4610 4032 4252 18.049 36.10 1.0417 .7214 .0577 .0906 
16 23.177 13.603 5358 3150 4946 18.699 37.40 1.3750 .8087 .0735 .1155 = See oes Se ee Se eS SSS = a oo 
_ ' , ' . . ‘ 30 26.537 19.524 3948 4716 3652 16.270 32.54 .8333 .6401 .0512 .0804 
17 23.223 13.903 5218 3335 4811 17.988 35.98 1.2941 .7912 .0719 .1130 35 26.628 21.504 35 32 5148 3252 15.360 30.72 .7143 5812 .0465 .0730 
18 23.266 14.212 5043 3516 4642 17.373 34.75 1.2222 .7740 .0704 .1105 - “ ‘ 
19 23.307 14.535 49 11 36 53 45 15 16.829 33.66 1.1579 7568 .0688 1081 40 26.696 23.584 3200 55 34 2934 14.740 29.48 .6250 .5299 .0424 .0666 
20 23.345 14.864 4744 3825 4353 16.353 32.71 1.1000 .7400 .0673  .1057 & BIS BIS DS BA HD Km Se eS ee SS a 
21 23.381 15.207 4620 3954 42 34 15.930 31.86 1.0476 7234 0658 1033 50 26.789 27.951 2634 6123 2431 13.976 27.95 -5000 .4472 .0358 .0562 
” , sanilinas , ' 55 26.821 30.209 2427 6339 2233 13.731 27.46 .4545 .4139 .0331 .0520 
6.280 42 3 43 5 39 00 14.924 29.85 9167 .6758 .06 0965 = = awe . 
aa oe oo oo. oa i a a a ao 75 26.897 39.528 1826 7007 1659 13.176 26.35 .3333 .3162 .0253 .0397 
17029 40 14 4624 3652 14409 2882 (8462 16459 10587 .0922 100 26.940 51.538 1402 7451 1255 12.884 25.77 .2500 .2425 .0194 .0305 
17.803 3809 4838 3456 13.988 27.98 .7857 .6177 .0562 .0882 125 26.961 63.739 1119 7747 1025 12.748 25.50 .2000 .1962 .0157 .0246 
30 23.613 18.600 36 15 50 40 33 10 13.640 27.28 .7333 .5913 .0538 .0844 PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
32 23.648 19.418 34 31 32 3134 13.350 26.70 .6875 .5666 .0515 .0809 a go ee 
33 23.664 19.829 3341 5326 3048 13.219 26.44 .6667 5546 .0504 .0792 26 TEETH 
34 23.679 20.247 3254 5416 3004 13.101 26.20 .6470 .5432 .0494 .0776 
36 23.706 21.006 3126 5551 2843 12802 25.78 6111 [5215 0474 0745 12 26.838 14.319 65°13’ 20°47’ 61°13’ 31.012 62.02 2.1667 .9079 .0698  .1097 
. 13 26.894 14.535 6326 2238 5930 29.067 58.13 2.0000 .8944 .0688 .1081 
91.954 3004 5720 2728 12.710 25.42 .5789 .5010 .0455 .0715 14 26.948 14.765 6142 2426 5750 27.421 54.84 1.8571 .8805 .0677 .1064 
99'897 2849 5840 2618 12555 2511 5500 4820 0438 0688 15 26.999 15.009 6001 2610 5612 26.013 52.03 1.7333 .8662 .0666 .1047 
24.597 2634 6106 24 14 12.299 24.60 .5000 .4472 .0407 .063! is od ; ‘ 
26.400 24 37 63 13 22 27 12.100 24.20 .4583 4165 0379 my 16 27.048 15.263 58 24 2751 5439 24.810 49.62 1.6250 .8517 .0655 .1029 
29.618 2148 6616 1952 11.847 23.69 .4000 .3714 .0338 .0530 17 27.095 15.533 5649 2930 5308 23.752 47.50 1.5294 .8369 .0644 .1011 
18 27.139 15.812 5518 3105 5141 22.836 45.67 1.4444 .8221 .0632 .0993 
56 23.897 34.785 1826 6955 1647 11.595 23.19 .3333 .3162 .0287 .045 19 27.180 16.099 5351 3236 5018 22.038 44.08 1.3684 .8075 .0621 .0976 
RS 23.940 45.353 1402 7442 1246 11.338 22.68 12500 [2425 10220 tue 20 27.219 16.401 5227 3405 4857 21.323 42.65 1.3000 .7926 .0610 .0958 
0 23.961 56.090 1119 7740 1018 11.218 22.4 000 .1962 .0178 .02: 
ee ” —— oo ow 21 27.257 16.712 5104 3531 4739 20.687 41.37 1.2381 .7779 .0598 .0940 
*~ORTIONS OF GEARS TO MATE WITH GE . 22 27.292 17.029 4946 3652 4624 20.127 40.25 1.1818 .7634 .0587 .0922 
Paeres os vam Rao aoe Wren Caas Ce 24 27.357 17.694 47 17 39 29 4403 19.164 38.33 1.0833 .7347 0565  .0888 
23 TERT 26 27.414 18.385 4500 4153 4153 18.385 36.77 1.0000 .7071 .0544 0854 
12 23.925 12.971 62°27’ 23°08’ 58°02’ 24.864 49.73 1.9167 .8866 .0771 .1211 39 27.664 23.434 3341 5352 31 14 15.623 31.25 .6667 .5546 .0427 .0670 
3 23.984 13.211 6031 2509 5611 23.366 46.73 1.7692 .8705 .0757 .118 
4 24.040 13.404 58 40 3705 54.25 22.114 44.23 1.6429 (8542 LOv43 “1167 52 27.789 29.069 26 34 6128 24 36 14.535 29.07 5000 4472 .0344 .0540 
15 24.093 13.730 5653 2857 5243 21.049 42.10 1.5333 .8376 .0728 .1144 65 27.857 35.003 2148 66 34 20 10 14.001 28.00 .4000 .3714 .0286 .0449 
; 24.142 146 55 11 3044 5106 20.142 40.28 1.4375 .8210 .07 ‘AL 78 27.897 41.109 1826 7010 1702 13.703 2741 .3333 .3162 .0243 .0382 
dienes 1 _ a a a 104 27.940 53.600 1402 7454 1258 13.400 26.80 .2500 2425 .0187 0293 
17 24.189 14.300 5332 3228 4932 19.349 38.70 1.3529 .8042 .0699 .1098 130 27.961 66.288 1119 7749 1027 13.258 26.52 .2000 .1962 .0151 .0237 
1% 24.233 14.604 5157 3408 4802 18.658 37.32 1.2778 .7875 .0685 .1076 j 
19 24.274 14.918 5026 3544 46 36 4 36.11 1.2105 .7709 .0670 .1053 PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
20 24.313 15.242 4859 3716 45 14 3 35.05 1.1500 .7545 .0656 .1031 ow nena 
23 24.414 16.263 4500 4129 41 29 $2.53 1.0000 .7071 .0615 .0966 27 TEETH 
16 24.789 25.715 2634 6112 2420 12.858 25.72 .5000 .4472 .0389 .0611 12 27.812 14.774 66°02’ 20°06’ 62°10’ 33.234 66.47 2.2500 .9138 .0677 .1063 
69 24.897 36.366 1826 6959 1651 12.122 24.24 .3333 .3162 .0275 .0432 13 27.868 14.984 6417 2154 6028 31.112 62.22 2.0769 .9009 .0667 .1048 
92 24.940 47.415 1402 7446 1250 11.854 23.71 .2500 .2425 .0211 .0321 14 27.920 15.206 6236 2338 58 50 29.335 58.67 1.9286 .8878 .0658 .1033 
15 27.971 15.443 6057 2521 5715 27.802 55.60 1.8000 .8742 .0647 .1017 
PROPORTIONS OF GEARS TO MATE WITH GEAR OF 16 28.020 15.692 5921 2700 5542 26.481 52.96 1.6875 .8603 .0637 .1001 
2 TEETH 17 28,066 15.954 5748 2837 5413 25.334 50.67 1.5882 .8462 .0627 .0985 
12 24.894 13.417 63°26’ 22°18’ 59°10’ 26.831 53.66 2.0000 .8944 .0745 .1171 18 28.109 16.224 5619 3009 5247 24.342 48.68 1.5000 .8321 .0616 .0968 
13 24.953 13.648 6133 2416 5722 25.189 50.38 1.8462 .8792 .0733 1151 19 28.151 16.507 5452 3140 5124 23.459 46.92 1.4211 .8178 .0606 .0952 
14 25.008 13.892 5945 2608 55 38 23.820 47.64 1.7143 .8638 .0720 1131 20 28.191 16.801 5328 3308 5004 22.678 45.36 1.3500 .8035 .0595 .0935 
21 28.228 17.105 5207 3432 4846 21.985 43.97 1.2857 .7893 .0585 .0918 5 
15 25.060 14.150 5800 2757 5357 22.645 45.29 1.6000 .8480 .0707 .1110 
16 25.109 14.421 5619 2043 5221 21.637 43.27 1.5000 [8321 10693 “1089 27 28.414 19.092 4500 4200 4200 19.092 38.18 1.0000 .7071 .0524 .0823 
17 25.156 14.706 5441 3126 5048 20.758 41.52 1.4118 8160 0680 1068 54 28.789 30.187 2634 6132 2440 15.094 30.19 .5000 .4472 .0331 .0520 
18 25.200 14.999 5308 3303 4919 20.002 40.00 1.3333 [8000 0667 1047 81 28.897 42.691 1826 70 14 1706 14.230 28.46  .3333 3162 .0234 .0368 
19 25.241 15.305 5138 3438 47 54 19.333 38.67 1.2631 .7840 .0653 .1026 (To be continued) 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 

















Using an Arbor Press for a 


Punch Press 
We had about 400 pieces like A in the 
cut to make, and as we had no punch 
press, we rigged up a No. 3 Greenerd 
arbor press, as shown, to do the work. 
The pieces were 47% in. long, %4 in. 
wide and ys in. thick, and the work was 
done in two settings with a regular die 





























GTO TOOT, > 
UsING AN ARBOR PRESS FOR A PUNCH 
PRESS 


and punch, the slot being punched in one 
operation and the two small holes and 
the end finished in the other. 

The punches were held by a bushing 
fastened to the arbor ram by setscrews, 
and the dies were fastened down by 
means of screws and two holes drilled 
and tapped in the bedplate of the press. 

WILLIAM H. OSBORNE. 
Philadelphia, Pa. 








Screw Machine Chucking 


Fixtures 

The accompanying cuts show two sim- 
ple and efficient screw-machine fixtures 
for holding small castings while drilling, 
reaming and facing a %-inch hole in 
them. 

Casting A is shown located in its fix- 
ture by V-block B and buttons C, and is 
held in position by the setscrew D and 
pawl E, which is beveled on the contact 
point, thus drawing the casting down on 
the buttons and holding it solid. 


The locating block B has a projection 
on the under side which fits in the slot at 
F and is fastened to the fixture by three 
fillister-head screws and one dowel pin. 
Pawl E is held in position by a shoulder 
screw G and by the undercut on stud H 
at J, holding it flat on the body of the 
fixture, thereby preventing it from spring- 
ing out when gripping the casting. 

Casting ] is of a different shape and is 
held in its fixture by the pawl K and the 
V-block L. 

These fixtures are not expensive to 
make, and where many parts are to be 
machined, the bodies for the fixtures may 
be obtained in quantities and fitted up 
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for the l.the hand who turned it. I have 
seen four hundred 3-in. shafts, about 26 
in. long, ground to a high polish, and faced 
with a water cut on the ends, but every 
one had this projection to mar an other- 
wise perfect job. 

A friend of mine, who has charge of a 
large shop, asked me recently if I knew 
of a “good” smooth lathe file on the mar- 
ket. He said he had a large number of 
armature shafts to make, and required a 
high finish, which he was forced to ob- 
tain with files and emery cloth as he had 
no grinder suitable for the work, and the 
files “filled up” and scratched the work. 
I replied that all files were pretty good, 
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SCREW-MACHINE CHUCKING FIXTURES 


as needed. All attached parts are made 
of machine steel and carbonized where 
necessary, to prevent wearing. 

Davton, Ohio. E. P. FICKEs. 








Some Little Things That 
Saved Money 


I have, in the shop of which I am in 
charge, a large threading die, new, made 
by a concern of international prominence, 
which enjoys a justly deserved reputation 
for producing excellent tools and work, 
and of being strictly uptodate in all 
matters pertaining to its business. This 
die is opened and closed by means of a 
lever operated manually, and is styled 
“self-opening.” It is a first-class _ tool, 
in design, construction and operation. 

But, there is a “little thing,” just a 
small projection or “center” on the end 
of this operating lever, left by the lathe 
hand when turning up the handle on this 
lever, who either did not know how, or 
forgot to, withdraw his lathe center 
slightly when rounding this end, so that 
the point of the forming tool might enter 
the drilled center hole and leave the end 
of the work perfectly smooth and symmet- 
rical. Now it is up to me to file this off, 
and if a polish is desired, to rub it with 
emery cloth. This is only a little thing, 
a few minutes for me, one minute or less 





but that most filers were poor. He said 
if I could file with his files any better 
than his men, he would buy me a new 
hat. (The hat is a very nice one.) 

I went over to his shop, and saw an 
operator pushing a file with great deli- 
cacy at exactly right angles to the shaft. 
At about every fourth stroke he stopped 
and brushed off his file with a file brush 

I said, “Bill, I want that hat.” 

“All right,” said he, “go after it.” 

The armature fit was not finished, but 
was turned smooth. I took the file and 
holding it at an angle of about 15 de- 
grees to the shaft, filed out all the tool 
marks for a distance of 17 inches, 
and, lo and behold, the shaft was smooth 
and the file wholly free from chips. I 
then held the file stationary at the same 
angle while the shaft made perhaps 600 
revolutions, and the file was not only free 
from chips but cut much faster than 
when held at right angles. 

Bill said, “H—1l, Jim, I forgot that 
twenty years ago.” 

The lathe operator, a man of 15 years’ 
experience as a lathe hand, said he had 
never seen it done before. 

Only a little thing, but it increases the 
life of the file, improves the quality of the 
product, and decreases the cost of the 
operation, as well as “sweetening” the 
temper of the operator. 
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I recently observed a lathe operator 
engaged in turning pistons for a rock 
drill. These were centered at one end 
and the other end was carried in the 
chuck. A steady rest was used to sup- 
port the work. The operator first trued 
up the work, and then “spotted” it for 
the steady rest. He used a very fine feed 
for this operation, which ieft apparently a 
smooth finish. The piston was then 
roughed at a very high speed, and with 
all the feed and cut the lathe would pull. 
But, after the roughing was done the 
“spot” where the steady-rest jaws bore 
was all “chewed up,” necessitating an- 
other cut there before finishing. I said 
to the foreman, 

“Bob, if you filed that first spotting 
slightly, don’t you think it would help ?” 

He replied, “No, I don’t, but I will try 
it just because you suggest it.” 

He did so, and says he has no further 
trouble with it. Only a little thing, but it 
saved 50% of an operation, and many 
cuss words from the lathe operator. 

I recently saw, in the machine-tool de- 
partment of one of the best known mak- 
ers of machine tools and special work in 
the country, an operator engaged in plan- 
ing a number of small castings, similar 
to angle plates. These were about four 
inches square on each angle. The work 
was being performed on a double-head 
Gray planer. The planer was rigid, ap- 
parently new and in good condition. An 
angle plate was strapped to the plates, 
and excellent means were provided for 
clamping the work to the angle plate. A 
roughing tool carried in one of the heads 
was first put across, and a spring finish- 
ing tool in the other head followed. 

Observing the care with which these 
castings were located on the angle plate, 
I asked the operator if the work was 
“particular.” He replied that only 0.0003 
inch was allowed on the finished piece 
from the surface he was planing to the 
opposite extremity of the piece. I asked 
him if there was not considerable varia- 
tion by reason of using the spring tocl for 
finishing. He said there was. I asked if 
he could not co better with a stiff ‘““Goose- 
neck” tool. He said the chatter was too 
great. (I have neglected to state the 
work was between the angle plate and 
rail of the planer, so that the planing was 
against the angle plate.) 

I asked him if he had tried turning 
the angle plate around so as to plane 
away from the plate. He said he had 
always done as he was doing. 

I said, “Did you ever plane joints on 
elbows ?” 

He answered, “Yes.’ 

“Did you put the angle plate ahead or 
behind the elbow ?” 

He said, “Ahead.” 

I asked “As you have this angle plate 
or the other way ?” 

“The other way,” he replied. 

“Well,” I said, “think it over,” 
him. 


, 


and left 
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A few days after I saw him again and 
he came to me and said, “I turned that 
plate- around and it works fine. They 
don’t have to scrape them any more.” 

A little thing, but it saved 55% of the 
total labor on this piece. 

In the shop of one of the largest en- 
gine builders in the country, I saw a 
number of “cutting-off’” machines cut- 
ting off steel pieces from 90 to 110 car- 
bon steel, rounds and squares. They were 
using high-speed steel cutting-off tools, 
and running at speeds of 60 to 80 feet 
per minute. A copious flow of lubricant 
was supplied to each tool. I observed 
that after nearly every cut the tools were 
taken out and ground. 

After inquiring as to the steel used and 
the hardness of the stock, I asked the 
foreman in charge if he had ever cut off 
that steel dry. 

He looked surprised and said, “Cer- 
tainly not.” 

[ said, “Try it, and you will 
something one way or another.” 

About three hours later he called me 
up on the ’phone and said, “I have one 
of those tools working dry. Come and 
see it.” 

I excused myself and asked him how 
it was doing. He said, “Fine! Cut off 
over a dozen with one grinding, and have 
speeded it up two steps.” 

Only a little thing, yet a saving of pos- 
sibly 30% was effected. 

In conclusion I would say to the man 
behind the gun, “Look after the Jittle 
things.’ The superintendent has his eye 
on the big ones. The little things are 
you meat. Eat ’em up. Remember a 
ton of bird shot weighs as much as a 
one-ton bullet, and is worth more. 

J. W. THAYER. 


learn 


Jersey City, N. J. 








Marking the Index Plate 


The index plate on a_ miller 
index head contains various numbers of 
holes to get certain divisions, an adjust- 
able gage being employed to divide the 
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circle, and each time this is set the holes 
are counted two or three times. To avoid 
the repetition of this counting and also 
to avoid mistakes, number all the holes, 
as shown in the cut. 


Cleveland, Ohio. H. T. GREEN. 








Adjustable Screw Thread Gage 


While much has been written on the 
subject of screw-thread gages, there are 
many ideas in use which are not gener- 
ally known. 

In the accompanying sketch is shown 
a form of adjustable screw gage that is 
extensively used by a leading manufac- 
turer of fine instruments. 

The gaging part A is split at three 
equidistant places and provided with a 
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AN ADJUSTABLE SCREW-THREAD GAGE 
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tapered end onto which the contracting 
cap B is fitted, which, when screwed into 
place, brings the threaded jaws down to 
size. The expanding bushing C has a 
rounded end and a lapped hole through 
it, this hole representing the standard 
cutside diameter of the threaded part to 
be gaged. This bushing is used to ex- 
pand the jaws, permitting the adjustment 
of the gage to a standard plug, which has 
been previously made. ; ; 

All parts are made of tool steel and 
hardened, part A being spring tempered 
at the rear of the threaded jaws so as to 
permit of adjustment without breaking 
off the jaws. 

F. CHAS. SCRIBNER. 
Hartford, Conn. 
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MARKING THE INDEX PLATE 
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Wire Rope Reel Chart 


With the accompanying alinement 
chart for determining the sizes of reels 
for wire rope, also showing the weights, 
all that is necessary is to lay a straight- 
edge on the length and rope diameter 
and read off the reel diameter on the 
middle line. 
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A CHART 


In using the chart always make the 
reel head from 4 to 6 inches larger in 
order to keep the rope off the floor 
when rolling. 

Oakland, Cal. 


A Combined Drill and 


Counterbore 

The line cut shows a combination drill 
and counterbore which I have made and 
used for quite a while, with every satis- 
faction. 

The drill is soldered into the holder C 
as shown. This holder is slotted at the 
end and threaded in the body of the 
counterbore so that it can be adjusted in 
and out, as the work demands. The 


M. L. SPANGLER. 
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A COMBINED DRILL AND COUNTERBORE 


check screw D locks the drill holder in 
set position. 

A counterbore made in this way 
easily sharpened by removing the drill 
and grinding on an abrasive wheel. 

C. W. KELLER. 
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Williamsport, Penn. 
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Angle Device for Drilling in 
Close Quarters 


A very convenient device for use in 
drilling in places where it would be im- 
possible to get the body of an air drill- 
er, is shown in the cut. 

This angle drive may be made in var- 
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ntersection of Middle Line 


read off Diameter of Reel Head and Rope Weight 
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SIZES 


ious sizes, but the principal dimensions 
for one size are given here for working 
purposes. The driving shank A is a No. 
3 Morse taper and the drill socket B is 
bored for a No. 2 Morse taper. The bevel 
gear C is 8 pitch, 16 teeth, with a face 
angle of 38 degrees 48 minutes and an 
outside diameter of 2,; inches; while 
gear D is 8 pitch, 23 teeth, with a face 











ANGLE-DRILLING DEVICE 
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angle of 58 degrees 46 minutes, and an 
outside diameter of 3 inches. The feed 
screw E is made of soft steel, 34 inch 
diameter, 10 threads, and this screw, the 
driving shank and drill socket are prac- 
tically the only steel parts in the device, 
the rest being made of brass, thrust col- 
lars, of course, being made of fiber. 
New York City. C. J. Morrison. 








Substitute for Full Swing Rest 


I] submit drawing of a very useful 
substitute for a full swing rest we use 
when working up to the full swing of the 
lathe, on gear work especially. 

It is intended to bolt down on the top 
slide, after removing tool post, with 
the tongue in the tool-post slot and held 
down by the bolt in hole shown. 








FULL REs1 


SWING 


SUBSTITUTE FOR A 

The foot A on the wing of the 
carriage and the sizes would have to be 
varied to suit each lathe. 

The T-slot B in the top face was cored 
in, finish being allowed on the narrow 
width only. We planed the top face and 
slot, clamping face and tongue and also 
the base of the foot. The cutting ad- 
justments are made with the regular slides 
as usual and steep back tapers can easily 
be turned with this cheap and simple 
accessory, using the ordinary tool post, 
which has considerable sidewise adjust- 
ment in the long T-slot B. 

E. J. ROLLINGs. 


rests 


Philadelphia, Penn. 








Removing a Thread Quickly 


I was once called upon to use an old 
screw to make a small shaft. It was of 
considerable length, and had _ deep 
threads, five per inch. Instead of remov- 
ing the surplus stock in the usual way, | 
set my lathe up to cut five threads ner 
inch, and then my tool so it would 
follow right along on the thread, and 
thus completed the job in much less time 
than could have been done had I taken a 
finer cut with the regular screw feed. 

I think this might be of interest to 
those working in jobbing shops where all 
kinds of scrap utilized. The super- 
intendent was favorably impressed 


set 


are 
so 








70 


with this simple operation that he called 
the proprietor’s attention to it. 
Toccoa, Ga. C. H. MAYNoR. 








Split Babbitting Mandrel 


We have all experienced the difficulty 
of removing a mandrel after a solid box 
has been babbitted and have all used 
white lead or paper to overcome this 
trouble, but these have their drawbacks. 

The accompanying cut shows a man- 


AMERICAN MACHINIST 


and pieces of corresponding dimensions 
are then glued and inserted in place, 
which, when dry, top and edge, can be 
planed off perfectly square. This meth- 
od is less complicated, and involves less 
labor than the method employed in re- 
pairing boards with hardwood edges. 

Fig. 2 shows a method of repairing 
drawing boards with hardwood edges. 
The places marked B are cut out about 
3 in. square and 34 in. deep. Then, pine 
blocks of the same dimensions are cut 
and carefully glued, inserted in place, 


Flattened for Clamp 
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SPLIT BABBITTING MANDREL 


drel which does excellent work and is 
easy to remove. 

Owing to its split construction, if it is 
so desired a slightly elliptical hole may 
be made, thus allowing for the side 
clearance so necessary for good running, 
and this is accomplished by driving the 
top half in a little farther than the po- 
sition it was in when it was turned. With 
this mandrel no white lead or other sub- 
stance is needed. 

FRANK S. BUNKER. 


San Francisco, Cal. 








Repairing the Drawing Board 


In the accompanying illustration, I have 
endeavored to show a cheap and quick 
method of repairing drawing boards, 
which have become so badly punctured 
by thumb-tacks at the corners as to cause 
no end of trouble to the draftsman using 
them, for the reason that the tacks must be 
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REPAIRING THE DRAWING BOARD 


redriven several times before finally 
striking a solid place to fasten down the 
paper properly. 

Fig. 1 shows the method employed in 
repairing drawing boards without hard- 
wood edges. In this case, each of the 
four corners is cut away at an angle of 
45°, and to a depth of 34 in. or more, ac- 
cording to the thickness of the board, 


and, when dry, are planed off level with 
the surface of the board. 

Either operation upon the board will 
not by any means destroy its good ap- 
pearance, as a great many defective 
places can be remedied in this manner, 
such as knotholes, etc. 


Bridgeport, Conn. T. S. QUALE. 








A Drill Jig for Shaft Ends 


The line cut shows a handy jig for the 
driller when drilling holes in the ends of 
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DRILL JIG FOR SHAFT ENDs 








shafts. The V centers the work and any 
size within its capacity can be held. 
HARRY HAMMOND. 
Conshohocken, Penn. 
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Adjustable Stop for Driller 


In the accompanying cut is shown an 
adjustable stop for the driller. A shows 
the attachment ready to be placed on the 
spindle. The frame is made of machine 
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ADJUSTABLE STOP FOR DRILLER 


steel and case hardened, the notch being 
cut to fit the rack, which makes it possi- 
ble to use on any driller. 
JOHN HOFFMAN. 
Harrisburg, Penn. 








Saddle Flange Reamer 


The accompanying cut shows a reamer, 
used to ream holes in saddle flanges, 
which can be fed down by using the 
feed screw A, while turning the reamer 
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SADDLE-FLANGE REAMER 


with a wrench applied to the square 
shank. 

This type of reamer is very convenient 
and saves considerable trouble in feeding 
it in close quarters. 

a 

New York City. 








To Remove a Bearing 
Bushing 


In repair work it is often necessary 
to remove a bearing bushing from a hole 
that is closed at one end, so that it is im- 
possible to get behind it to drive it out. 
If the bushing is not too large, it can be 
removed by taking a tap of the right size 
and screwing it in until it bottoms, thus 
forcing the bushing out. In most cases 
it is necessary to take a tap that will cut 
a full thread. 


Fairmont, Minn. CLASON St. JOHN. 
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Economical Making of Weaving Cams 


In the manufacture and design of 
weaving-machine components the engi- 
neer finds abundant opportunity to ex- 
pand his experience along the line of 
reconciling intricate and expensive mech- 
anisms with economical shop production. 
The following is a description of how 
some peculiar and accurate cams are laid 
out and milled economically, the move- 
ments being varied for each series. The 
system is one I have just introduced. It 
handles cams of one style in lots of about 
twenty. 

Fig. 1 gives a general idea of the move- 
ment required. The cams are mounted 
in pairs upon a sleeve to form an annular 
slot in which the turned lever end slides, 
producing, upon revolution of the cam, a 
reciprocating motion of the lower end a. 
Sixteen of these levers are actuated from 
one cam pair and each lever presses 30 


ay 





f -c 





MOVEMENT 


Fic. 1. THE 


Ib. against the cam lip; as this assem- 
blage is driven by a 12-in. cam at 75 
revolutions, it can readily be seen that 
the conditions are severe. 

In addition to the driving requirements, 
the lever end a must move with mathe- 
matical precision and extreme smooth- 
ness, or an unsatisfactory stitch is pro- 
duced in the fabric. It has been found 
that the nearer the cam curve gives a 
true gravity acceleration and deceleration 
to the lever mass, the better the cams 
wear and the easier the machine runs. 
A development of the curve must, there- 
fore, be such that the vertical increments 
of.the lever movement and the angular 
displacements of the cam trace a para- 
bola on each side of the neutral or hori- 
zontal position. At present the following 
method is used for obtaining this curve 
upon the master cam D, Fig. 3. 

The boss weaver determines the de- 
sired throw for the lever end a, Fig. 1, 
which will range from 4 to 7% in. This 
information, together with the diameter of 
lever end b, Fig. 1, goes to the tool room 
where the template is generated. A sheet 
of very thin polished copper is sweated 
at each corner to a perfectly square sur- 
face plate which practically becomes an 
accurate drawing board. Using very 
accurate instruments, a line ff’ is drawn 
the exact length of the circumference of 
the master cam D, Fig. 3, and divided 
into sections 1-2-3-4, Fig. 7, or into twice 
as many sections as there are to be rises 
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By C. S. Cole* 





A system of economically 
laying out and milling pe- 
culiar and accurate cams. 

Cams of one style are 
handled in lots of twenty. 




















*Chief engineer, Fabric Fire Hose Co., 
Sandy Hook, Conn. 
and falls on the cam desired. Perpen- 
diculars are now erected at the ends 
of ff’. 

Temporary reference to Fig. 8 will 


show that a b” is \ the throw of the lever 
end and that at the inside end is substi- 





Fic. 2. THE CAM 

tuted the mill 3 governed by the roller 4 
against the master cam 2 which carries 
the desired curve. It will be seen that ab 
is the displacement of the center line to 
produce a”b” about 0, but e’p, Fig. 7, 
cannot be laid off equal to this amount 
for a reason clear from Figs. 5 and 6. 
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triangle. If this little point were not con- 
sidered and the job finished, the calcu- 
lated throw would not be obtained at the 
long end of the lever. Therefore, pe’, 
Fig. 7, is laid off equal to ab plus cd. 
The parabolas A’k’, ki’, ik, and kh are 
now accurately constructed, joining their 
infinite branches at k and k’. 

We now have the curve ehii'h'e’, which 
is that traced by the intersection of the 
lever-center line and the outside cylin- 
drical surface of the master cam. Next 
we must obtain another curve compen- 
sating for the diameter of the roll 4, 
Fig. 8, and after this is settled, the same 
diameter roll must always be used with 
that particular master cam, or a bastard 
movement of the lever-center line will re- 
sult. This, I believe, will be self-evident 
to the reader. With a pair of scribing 
dividers set to the radius of the roll, and 
with the curve ee’ always as a center, a 
series of circles is scribed along the en- 
tire length. This generates a tangent 
curve gg’, which is what we want. 

All the copper is now cut away so as 
to leave the template gmnpff’, which is 
rolled round, and the edges g’f and ef’ 
are sweated together. Three lines have 
already been scribed on the master-cam 
blank, one to match the center line oo’, 
and two others, tangents gm’, mh, n’‘g’, 
respectively. The copper template is now 
slipped over the cam blank and set to 
the center and tangent lines. While tem- 
porarily contracted by submerging in ice 
water the curve is transferred to the 
master-cam blank. 

A description of the machine doing the 
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THE 


MILLING 


Fig. 6 ab is, of course, equal to ab, Fig. 
8, but in rotating around center e and 
describing arc pb’ the roller 4 has been 
drawn across the face of the master cam, 
entailing an additional cutting away by 
an amount cd, or one leg of the small 


milling is essential here before 
treatment of the master cam is described. 











ARRANGEMENT 


further 


THE MILLER 


The miller is nothing but a converted 


24-in. lathe with a swivel milling head 
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G, Figs. 3 and 4, substituted for the cross 
slide and tool post. The spindle taking 
the taper-shank end mills is driven 
through the bevels, as shown, in order 
to get universal action in the horizontal 
plane. The spring H always maintains 
the roll D against the master cam D, 
and the whole spindle swivels around its 
center shaft and on the gib and way ar- 
rangement J, which takes the thrust of 
the feed. 


The taper pins and holes ABC are 


used to bring the whole fixture to “set- 
up” alignment, in which position the cen- 
ter line of the spindle should intersect the 
the 


center line on master cam _ corre- 





Fig. 8 
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inside the master cam, Fig. 3, and rough- 
and finish-milled; :% in. in all is taken off 
on a face % in. wide. 

Originally the pattern is milled in the 
same fixture, using a larger roll; this 
gives an even amount of metal to be re- 
moved all around and permits a much 
faster feed to be used. The rough mill- 
ing removes all but s in. finish at a feed 
of 6 in. per minute. Finish-milling feed 
is only 1 in. per minute, as a very fine 
finish with a minimum of scraping is re- 
quired. 

I have also tried milling these 
cams in pairs, using the cross feed and 
entering the mill to a stop when the lathe 
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sponding to OO’, Fig. 7. The pin C is 
now pulled, allowing the spindle and 
mill to follow the master cam and exactly 
imitate the action of the lever, Fig. 1, 
upon revolution of lathe spindle. The 
vertical shaft and E form a worm feed 
meshing with teeth nicked in the head 
fixture 

The treatment of the master cam can 
now be continued, which is to drill, file, 
scrape and work down to the curve on the 


outside so that the roller 7 makes line 


contact in any position of the lathe 
spindle; the master-cam face is about 

in. wide. We are now ready to mill 
the cams proper, Fig. 2. These cams 


(gray iron) are keyed on the stub arbor 
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THE TEMPLATE !S LAID OFF 


spindle is in such position that its axis 
and that of the milling spindle are per- 
pendicular, but it is impossible to avoid 


entering marks, although much faster 
time can be made. 
Of course, it is understood that the 


locating keyway must come exactly be- 
tween the rises and falls of the cams, or 
they will not invert accurately upon one 
another and the slot will not micrometer 
the same width all around. The finish 
end mills are originally 0.002 in. oversize 
and are sharpened to 0.002; two limit 
gages plus and minus 2’ thousandths 
are used when inspecting any pair of fin- 
ished cams and the plus 0.0025 must not 
stick in any place. 
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These cams while being rough- and 
finish-machined, and after finish-milling, 
are put through a hardening process, 
coming out glass hard within the limits 
prescribed. The lever ends are malleable 
iron and are also made glass hard. 








A V-block Clamp 
By WiLLiAm C,. GLAss 


In the accompanying cut, which was 
made a sectional view for the sake of 
clearness, is shown a simple inexpensive 
clamp for V-blocks such as used by tool- 





A V-BLocK CLAMP 


makers and machinists. The clamp is a 
piece of cold-rolled steel, threaded on one 
end and flattened and bent te the proper 
angle on the other, a nurled thumb-nut 
being used to tighten it. The slot in which 
the hook end of the clamp works, may be 
planed in the shaper. 








The molding operations required for 
the production of brass castings are sim- 
iliar to those required in the making of 
iron castings, but on account of the fact 
that molten brass or bronze is more fluid 
than molten iron it is necessary to use 
finer sand mixtures, both for the molding 
and the core sand or else the surface of 
the cores must be covered and the mold 
properly faced to prevent the brass from 
flowing in between the grains of sand. 
Owing to their relatively high specific 
gravify and their extreme fluidity brass 
and bronze alloys are liable to cut a mold 
and wash the sand more than iron. For 
this reason the pouring gates should be 
made to lead into the bottom of the mold 
wherever it is possible. This is partic- 
ularly true in the case of large work. 
Small work is frequently poured by up- 
ending the molds so that the gate enters 
through one end of the flask, the cope 
and drag being clamped together with a 
board on each side. 
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The Pratt & Whitney Key System 


By C. L. Goodrich * 


The Pratt & Whitney Company, Hart- 
ford, Conn., has for some time been mak- 
ing extensive use in machines of its man- 
ufacture, of rectangular keys’ with 
rounded ends in place of other types of 
keys. This key has been generally 
recognized by designers as a superior 
type, but the excessive cost in the past 
of cutting the closed-end key slot in the 
male member has been an important fac- 
tor in causing other keying systems to 
be more generally employed. With the 
spline miller built by this concern and 
already familiar to most readers of 
these columns, the cutting of closed- 
end keyways in the male member, 
has become a simple, inexpensive pro- 
cess as the machine is automatic in its 
movements and only a small portion of a 
workman’s time is occupied in its oper- 
ation, so that he is free to attend to other 
machines simultaneously. 


STANDARD Key SIZzEs 


It is obvious that keyways may be 
made of any desired length and depth. 











A system of rectangular 
keys with rounded ends, 
the slots for which are cut 
in the male members eas- 
ily and economically by the 
automatic spline milling 
Keyways and 
keys made with beveled 
corners to give added 
strength. 

The same type of key ap- 
plied to advantage in con- 
structions requiring a slid- 
ing sleeve on a spindle. 

The two cutter spindles 
are used on opposite sides 
of one shaft or on twoshafts 
at once. 








machine. 
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Fic. 1. Pratt & WHITNEY STANDARD Keys 


The Pratt & Whitney Co. however, has 
gone into this matter very thoroughly and 
as a result it has adopted the standard 
given in Fig. 1. 

It is the practice of the company to use 
keys whose square cross-section is equal 
to one-fourth the diameter of the shaft, 
in most cases, although in cases where 
gears or pulleys are keyed to large 
spindles a much heavier key is utilized. 
The keystock is of cold-drawn steel and 
to produce key blanks, it is only neces- 
sary to cut it up into lengths as in Fig. 2. 

Originally the keystock was made from 
flat rectangular cold-drawn steel and the 
ends were rounded on the long strips by 
means of concave milling cutters. In 
cases where stock of the exact thickness 
for the keys could not be obtained the 
nearest obtainable size was utilized by 
grinding the sides to the desired dimen- 
sions in the vertical surface grinder. In 
making very. large keys square stock is 
used which is first cut to length and then 
each end is rounded. On account of 
the increasing demand for these keys the 
slightly cheaper method of using stock 





Note Corners <........ 
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THE Key SLOT AND CUTTER 
drawn to the correct contour is now be- 
ing adopted. 


SOME ADVANTAGES 


Keyslots with one or both ends rounded 
do not materially weaken the shaft and 
these round ends are especially recom- 
mended in cases when the shafts are to 
be hardened as fire cracks are less liable 
to develop and there is also less distor- 
tion than when key slots with square 
corners are sunk into the shaft. In the 
Pratt & Whitney practice the key-slot 
corners are not sharp but beveled as in 
Fig. 3 and the edges of the key corres- 
pondingly beveled so that additional 
strength is gained. The cutter used in 
milling slots is of the spiral fish-tail type 
and the ease with which rounded or 
beveled corners may be produced with 
this style of cutter will be readily ap- 
preciated by referring to Fig. 4. A cutter 
with edges beveled, incidentally has a 
longer cutting life than when left per- 
fectly sharp. 
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The use of round-end keys facilitates 
the assembling of gears, pulleys, etc., on 
a shaft and where changes are of fre- 
quent occurrence they are particularly 
desirable. 


THE KEY AND SLIDING SLEEVE 


Quite frequently in machine design a 
clutch or sliding sleeve is to be operated 
longitudinally over a spindle by an inner 
shaft through the medium of a pin 
fastened to the inner shaft and passing 
through a slot in the spindle as shown by 
Fig. 5. With rectangular key stock and 
the use of a spline miller a superior 
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Our Attitude toward Foreign 
Trade 


In a recent address before the Ameri- 
can Manufacturers’ Export Association, 
Congressman Wm. C. Redfield, of New 
York, discussed the importance of foreign 
trade to the American manufacturers, and 
gave a number of hints as to how that 
trade can be fostered. Our foreign-trade 
requirements can be classed under two 
heads, “general” and “special,” or, per- 
haps, better “large things” and “little 
things.” 

In the first place, much depends upon 
the manufacturer’s own outlook when he 
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Fic. 2. Key STocK 


construction as in Fig. 6 may be econom- 
ically adopted. 

The slots in the spindle and sliding 
sleeve are readily milled diametrically op- 
posite one another without any indexing 
errors, as the machine has two cutter 
spindles in exact line with each other and 
thus the only requirement in cutting such 
slots is that the work be held central 
while milling the slots. With shafts up 
to 2 inches in diameter it is the customary 
practice to utilize the two cutter spindles 
and to mill slots in two separate shafts at 
one time as shown by Fig. 7. 
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AND FINISHED KEys 


considers the foreign field. Here many 
Americans have come to grief. If a 
foreign market be regarded as an in- 
cident or a flyer amid the constant pres- 
sure of a large domestic trade, to re- 
ceive attention when orders are needed 
and to be neglected at other times, then 
the thought of serious export  busi- 
ness would better be given up. German 
and English competitors arc on the job 
all the time. The Americans who com- 
petes in a haphazard way may, through 
a lucky chance or the interest of some ex- 
port commission house, receive some or- 
ders, but if they come when domestic 
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business is pressing and are treated as of 
comparative unimportance, or if the de- 
tails of the foreign order are considered 
unworthy of especial notice and some- 
thing other than that ordered is substi- 
tuted with the thought that it will do, 
then farewell to the growth of the for- 
eign business for them. The German 
is in the foreign field searching out just 
what the customer wants. The English- 
man is there too, offering goods whose 
standard quality will not change for de- 
cades together. No haphazard method of 
getting or treating foreign orders can 
survive these kinds of competition. 

An American manufacturer to secure 
foreign trade must take it seriously; he 
must be prepared to invest in it with a 
view to its future development; he must 
cater to the foreigner as he does to the 
man at home; he must treat his foreign 
trade with a patient faith in its growth if 
his goods and methods are right. The 
American manufacturer must expand his 
view. Many only see to the three-mile 
limit. 

SOME OF Our Export SINS 

American manufacturers are charged 
all over the world with certain sins al- 
leged to be almost peculiar to them— 
underpaid postage, bad packing, substi- 
tution of goods, inattention to  corres- 
pondence, long, unexplained delays. All 
of these are in the calendar of evils and 
with some justification. To these can be 
added one special business sin toward 
foreign buyers, one that has brought 
about the dropping of some American 
lines that had been taken up. I refer 
to what seems to be our ingrained habit 
of changing list prices and discounts. 

On the subject of insufficient postage, 
I can only say that there are houses 
abroad who so frequently receive under- 
paid letters from America, that they sim- 
ply reject them. It is hopeless to correct 
this evil. This trifle has cost a good 
deal of money to our industries; it is 
hopeless to correct it until we give up 
entrusting the cheapest office boy with 
sending out our mail. We pay, perhaps, 
$20 per week to have letters typewritten, 
the letters are dictated by a man who may 
get several thousand dollars a year, and 
a $3 per week boy often spoils the whole 
operation. 
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SLOT FOR SLIDING SLEEVE 


Tic. 7. Usinc BotH SPINDLES ON Two SHAFTS 
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The Machine Industry in 
Great Btitain 


The close of 1911 found the United 
Kingdom of Great Britain and Ireland 
looking back on one of its most prosper- 
ous years. While complete figures are 
not available, the home trade has shown 
a marked improvement. 

Great Britain’s total exports (value 
f.o.b.) for the first eleven months of 
1911 reached £415,710,000, being an in- 
crease of more than £22,544,000 on the 
corresponding period of 1910 and an in- 
crease of £71,121,000 on the same pe- 
riod of 1909. As to imports (value c.i.f.) 
in the same period, these totalled £615,- 
674,000, an increase of £6,353,000 on 
1910 or of £51,684,000 on 1909, and re- 
exports, similarly valued, totalled £94.- 
040,000, which was about £141,000 
higher than 1910 or £12,310,000 higher 
than 1909. 

The periodical figures relating to un- 
employment published officially, proved 
fairly conclusively that Great Britain 
was doing well, for excepting at the be- 
ginning of 1911 in no case has employ- 
ment been better, month for month, dur- 
ing the past ten years. That is to say, 
for practically every month of 1911 the 
average of unemployment, as officially 
recorded, was lower than at any cor- 
responding period since 1901. And the 
tendency remains. 
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How long this condition will last it 
is, of course, impossible to state. For 
more than a year, in fact ever since the 
slump of two or three years ago, a very 
cautious attitude has been regularly 
adopted by the managing side of most 
lines of business. This applies with es- 
pecial force to the machine-tool industry. 
With the falling away, or rather the 
anticipated decline, of the motor industry 
three years or so ago, the machine-tool 
trade suffered at both ends. 

Shipbuilding had long been among the 
most unfortunate of British industries. 
Now it is again one of the most success- 
ful and has been steadily absorbing its 
unemployed. The Clyde, for instance, 
working under excessive pressure, con- 
tinues month by month to book orders for 
a greater tonnage that it can turn out. 
Some continuation of boom conditions 
seems therefore reasonably well assured. 
Work actually in hand will at least keep 
Clyde shipbuilders at high pressure until 
the middle of next summer, and prices 
are 15 per cent. or more higher than at 
the beginning of 1911. 

The railway companies which, as in 
other parts of the world, had quite sys- 
tematically held up orders for new ma- 
chinery and renewals, have again at 
least made an appearance on the mar- 
ket for supplies. Then, too, the textile 
trades have been more active. For ex- 
ample, exports of cotton manufacture, 
cther than yarn, during the first 11 
months of 1911 were about £10,875,G00 
in excess of the exports for the cor- 
responding period of 1910. This mere 
increase, by the way, is more than two- 
thirds of the total corresponding exports 
of Britain’s nearest European rival, 
Germany. 

Returning to engineering, makers of 
stationary engines have been more busy 
and even boilermakers tended toward 
optimism. The electrical manufactur- 
ing industry, for long working on the 
minimum of profits, is more hopeful. The 
automobile and motor-cycle firms, anti- 
cipating invasions, have made the Mid- 
lands the most fully occupied of British 
engineering districts. In this way the 
machine-tool industry has benefited in 
the home market, although there has 
been no special boom for it in any on»? 
direction. 

The makers of medium and light tools 
still remain best engaged, but most of 
the heavy builders are at least fully oc- 
cupied, some of them having found 
Japan a particularly good customer. Thus 
the export trade shows improvement as 
compared with 1910, even should the 
total not quite reach the figures of 1909. 





Up to medium-size tools, at any rate, 
most firms are and have been working 
overtime and even night shifts. The 
call is for special rather than the stock 
types of tool, as ordinary lathes, etc. 

Makers of grinding machinery in pzxr- 
ticular have advanced. Imports of ma- 
chine tools have risen notably. This 
again is evidence of prosperity in Great 
Britain. For machine tools, of all things, 
are required for use productively. 

The iron and steel trades generally 
have experienced an improvement, this 
being largely due to shipbuilding de- 
mands. Exports in this line may in the 
end show a slight falling off in tonnage, 
with inversely a rise in values. Gen- 
erally, however, the mills have plenty of 
work in hand. Pig-iron prices have been 
advancing, galvanized sheet works offer 
poor delivery, tinplate exports are again 
a record and even an improved inquiry 
for rails is reported. 

Turning again to machine tools, prices 
tend to rise and talk of new tools is 
avoided, firms being often too busy on 
regular lines to wish to introduce any 
sort of disturbing factor. 

In short, Great Britain has had a good 
year. It is well aware too that waves 
of prosperity, as of depression, pass over 
the whole civilized world, though strik- 
ing one country earlier than another. 

All this should encourage machine 
builders in the United States to a more 
hopeful attitude. It should also be re- 
membered that we are too apt to com- 
pare business with boom years rather 
than with normal conditions. Plants 
that have been enlarged and are not run- 
ning to their full capacity, may be turn- 
ing out a greater product than ever ke- 
fore and yet be only 60 or 70 per cent. 
of the full capacity. If the British Eu- 
ropean market is any guide, as we know 
it is, we are certainly justified in look- 
ing for a continued increase in busi- 
ness. 








A Bill to Promote Industrial 
Education 


In these columns, on page 177 of Vol. 
35, we gave an outline of Senator Page’s 
bill to appropriate federal funds for ag- 
ricultural, trade and industrial education. 
This same bill is now before Congress. 

For many years Congress has appro- 
priated funds for agricultural experiment 
work and education. This bill proposes 
to broaden the field to cover mechanical 
trades, other industries and household 
economics The measure, therefore, 
seems entirely worthy. Its passage 
should cause trade schools to spring up 
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at once in all of the states, modeled 
along the same general lines, but adapted 
to the individual requirements of each 
section. 

One of the great necessities of today 
is the training of our boys and girls in in- 
dustry. This bill provides means for meet- 
ing a part of that great necessity. We 
believe that it should be heartily sup- 
ported by everyone who is interested in 
the furtherance of trade and industrial 
training in this country. 

Everyone so interested should write 
at once to the United States senators 
from his state, urging them to support 
this bill. If you approach them, appeal 
for something more than perfunctory and 
formal support. Let them know that you 
fee] deeply the necessity for this great 
measure, for indeed it is a great meas- 
ure. Its passage may be delayed—the 
present Congress is supposed to be com- 
mitted to economy—but in time it will 
undoubtedly pass. Your hearty support 
will tend to shorten time until it becomes 
a law and federal funds are devoted to 
building up trade schools and furthering 
industrial education in every state. 








Tariff Rates on Machine 
Parts 


An interesting situation has arisen in 
regard to the rate of duty to be applied 
to machine parts imported into the United 
States. 

A Boston firm brought in a shipment 
of textile machinery parts to be used for 
repairs. The customs officials fixed the 
rate of duty as 45 per cent. advalorem 
under section 199 of the tariff act of 
under section 147, which provides: 

Articles or wares not specially pro- 
vided for in this section (metals and 
manufactures of) composed wholly or 
in part of iron, steel, ; , ‘ and 
whether partly or wholly manufactured, 
15 per centum advalorem. 

The importers appealed, alleging that 
the rcte should be one cent per pound 
section 147 which provides: 


\ll castings of iron or cast-iron plates 
which have been chiseled, drilled, ma- 
chined, or otherwise advanced in condi- 
tion by processes or operations, subse- 
quent to the casting process but not 
made up into articles, shall pay two- 
tenths of one cent per pound more than 
the rate imposed upon castings of iron 


and cast-iron plates hereinbefore pro- 
vided for 

The rate upon iron castings is eight- 
tenths on one cent per pound. Thus the 
rete on machined castings coming un- 
der this classification is one cent per 
pound. This is equivalent to some 5 to 
15 per cent. advalorem; substantially less 
than the 45 per cent. of the other para- 
graph. 

The importers claim that the language 
of section !47 accurately describes cast- 
iron machine parts finished but unas- 
sembled. The government contends that 
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such parts are articles of commerce; 
therefore they are excluded from the pro- 
visions of section 147, and are included 
under section 199. 

The final hearing was held in New 
York City on Dec. 29. A decision may 
not be handed down for six weeks or 
two months. Meanwhile the government 
is applying the higher rate. Should the 
contention of the importers be upheld, 
there is apparently no reason why shir 
pers cannot disassemble foreign-built 
machines, send in the parts, pay only 
one cent per pound duty, reassemble 
here and thus avoid the high rates fixed 
for completed machines. 








New PuB.LicaATIONS 


ISOMETRIC DRAWING: By A. P. 
Jamison. Sixty-nine 6x9-inch pages, 58 
cuts and eight full-page plates. McGraw- 
Hill Book Co., New York City. Price, $1. 

The author’s previous ventures in the 
making of books assure the popularity 
of this little volume. The comparatively 
small use of isometric projection prob- 
ably accounts for the lack of material 
dealing with the details of such work. 
Professor Jamison has taken up the 
task of making easy the execution of 
the details, which have been so casu- 
ally swept to one side by other writers. 
If he had done nothing more than to 
publish his method of showing rounded 
corners by an approximation to an el- 
lipse, which appears specially adapted to 
the purpose, he would have justified him- 
self in putting this little volume on the 
eye market. It is replete with such little 
helps as count largely in the busy drafts- 
man’s eye, but which can hardly be even 
listed here. 

Following the body of the book with its 
detailed instructions are eight lessons 
with their accompanying plates. These 
lessons are graded in difficulty and also 
in their applicability to practical cases. 
While they are obviously written for 
classroom use, they are sufficiently ex- 
plicit to enable any draftsman to easily 
follow them. 


MACHINE DRAWING AND SKETCH- 
ING FOR BEGINNERS: By J. H. Robson. 
One hundred and ninety-one 5x8-inch 
pages; 315 line cuts. D. Van Nostrand 
Co., New York City. Price, $2. 

Of the making of books on the subject 
of machine drawing there appears to be 
no end. To the average draftsman who 
has picked up his profession, it would 
appear that there might well have been 
no beginning. The author of this little 
book apparently agreed with this latter 
view, for after having written the title 
and 11 pages of the book, he dropped 
the subject and wrote a very excellent 
work on machine design, only lapsing 
back into descriptive geometry for 10 
pages on intersections, for which he may 
well be forgiver, as he has done it well. 

As a book on machine design it may be 
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said that he has concisely but fully cov- 
ered the materials of construction that 
are really used. Riveted joints and other 
fastenings cover 30 pages; machinery of 
of transmission, 39; steam-engine parts, 
103, including pipes and fittings; work- 
shop practice takes up four and one- 
half pages, devoted to examination ques- 
tions. These are followed by 16 pages 
of examination questions which have 
seen asked in the past by the British 
Scard of Education. Incidental to all 
this is a running comment on convention- 
al methods of representing the things 
discussed, which, after all, may justify 
the author in sticking to his title. 

If we were to object to one thing about 
this book, it would be the seeming ex- 
cess of material on a subject that is hack- 
neyed for this purpose; that is, the steam 
engine. This subject has been presented 
in every possible form. It was undoubt- 
edly the first machine to be designed with 
any degree of science, but it has long 
since ceased to be the only one. 








PERSONALS 


J. W. C. Bullard, of the Bullard Ma- 
chine Tool Co., Bridgeport, Conn., sailed 
on December 30, and will be about one 
year in Europe in the interests of his 
company. 


Frank S. Clark, formerly electrical en- 
gineer with the Big Four Railroad, was 
elected president of the recently organ- 
ized Empire Gear & Manufacturing Co., 
Indianapolis, Ind. 


Frank R. Wheeler, until recently con- 
nected with the C. H. Wheeler Manufact- 
uring Co., Chicago, IIl., has become a 
member of the firm of Guernsey & 
Wheeler, San Francisco, Calif. 


Wesly Haufler, for many years con- 
nected with the Dean Brothers Steam 
Pump Works, and more recently with the 
Premier Motor Car Co., is at present 
superintendent of the recently organized 
Empire Gear & Manufacturing Co., In- 
dianapolis, Ind. 


George J. Henry, Jr., until recently 
chief engineer of the Pelton Water 
Wheel Co., San Francisco, Calif., has 
resigned in order to establish his own 
office in that city as a hydraulic and me- 
chanical engineer, with the idea of en- 
gaging in the manufacture of tangential 
waterwheels, turbines and power-plant 
specialties. 


Calvin W. Rice, secretary American 
Society of Mechanical Engineers, ad- 
dressed the student branch of that society 
at the University of Cincinnati, on Jan. 
4. This was in pursuit of the recently 
organized movement to make the society 
as a whole more influential in public af- 
fairs and of further service to the me- 
chanical-engineering industries at large. 
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Shop Equipment 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 


News 

















Multiple Spindle Driller 


The multiple-spindle driller, shown in 
the accompanying illustration, is fur- 
nished with either square or rectangular 
head, and with or without power feed. In 
either form the heads are fitted with 
a full number of spindle-driving gears, 


tances between table top and spindle ends 
are 414 in. and 34 in., respectively. The 
drilling capacity of the machine is 16 
drills, Ys to 54 in. in diameter in cast iron, 
and 16 drills, ys to % in. in diameter in 
steel. When the full number of spindles 
is not operating, somewhat larger drills 
may be used. 








Fic. 1. MULTIPLE 


thus permitting the addition of spindles 
in the event that the full number is not 
originally ordered. 

The table working surfaces are 23'“x 
20% in. and 29'4x18% in., respec- 
tively, for the square and- rectangular 
heads. The minimum and maximum dis- 








SPINDLE DRILLER 


A special feature of the machine is the 
vertical table adjustme=t on the knee of 
107< in., while the knee travel on the 
column is 18 in. The spindle center 
distance is the minimum diameter of the 
spindle, plus »: in. The spindle speeds 
are 307 to 582 and 297 to 562 r.p.m. for 





the square and rectangular heads respec- 
tively. The driving pulley on the head 
is 2'.x19 in. The regular feeds on the 
square and rectangular heads are 0.0024 
to 0.0076 and 0.0025 to 0.0079 in., re- 
spectively. 

The machine weighs 2050 Ib., accupies 
a floor space of 32x50 in., and is a recent 
product of the Pratt & Whitney Co., 
Hartford, Conn. 








Swivel Chuck Jaw 


The accompanying illustrations show a 
swivel chuck jaw recently developed by 
Griggs & Henderson, 212 Water St., 
Fitchburg, Mass. 











Fic. 1. Swive. Cuuck JAw 


In Fig. 1 a chuck equipped with swivel 
jaws is shown gripping the small end of 
a tapered ccsting. The swivel mechan- 
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ism will be clearly understood from Fig. 
2 and shows how the chuck jaws accom- 
modate themselves to any taper or paral- 
lel piece. Wear on the slides, scroll and 
screws will not affect the uniform con- 
tact of the jaw on the work. 








Multiple Spindle Drillers 


The two multiple spindle drillers shown 
in the accompanying halftones are recent 
developments of the Henry & Wright 
Manufacturing Co., Hartford, Conn. 




















Fic. 1. MUPTIPLE SPINDLE DRILLER 




















Fic. 2. CABINET BASE MULTIPLE SPINDLE 
DRILLER 
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What is known as the class B machine 
is shown in Fig. 1. In this the tension of 
the driving belts is controlled from the 
front by means of handwheels located 
near the spindle driving pulley. The 
spindle pulleys are supported at the top 
and bottom, and the spindles are driven 
by a balanced drive consisting of two 
hardened-steel rollers set in a diametri- 
cally opposite vertical position. 


This machine is made either with a 
handwheel for raising and lowering the 
table or, when specially ordered, with a 
crank as shown in the illustration. The 
rear shaft pulley is fitted with a spring- 
locking device which enables it to be 
adjusted when changing speeds without 
the use of a wrench and from the front 
of the machine. 

The machine shown in Fig. 2 is similar 
with the exception of the base and table. 
As will be noted the base is of the cabinet 
type, and the table is attached to the 
base by four screws so that it can easily 
be removed. Both of these machines are 
furnished with lubricating equipment, 
when so ordered, and in the case of the 
cabinet base design, the oil tank is lo- 
cated inside the base and is connected 
with the table by four oil ducts leading 
from the centers of the four sides of the 
table. 








Hydraulic Locomotive Box 
Press 
The press shown herewith was de- 


signed primarily for pressing journal-box 
bearings into and out of place. It is also 
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work where heavy pieces are to be forced 
together. 

A crane bracket and beam are extend- 
ed from one end so that the work may 
be swung into the press. A back-geared 
motor, mounted upon the pedestal on 
top of the press, drives the pump shaft. 
Upon the other end of this shaft are 
two pump eccentrics. The pump pistons 
are both 3% in. diameter by 2-in. stroke, 
and the pedestal legs act as reservoirs 
for the pump. The operating valve 
shown is a single-screw stem valve, which 
releases the pressure from the work 
when open and starts the ram down when 
closed. A safety valve is used in con- 
nection with the pump to stop danger- 
ous overload. The press is made in two 
sizes, 60 and 100 tons capacity respec- 
tively, and is also furnished hand or belt 
driven, if desired. It is built by the Wat- 
son-Stillman Co., New York. 








Safety Device for Presses 


The safety device shown in place on a 
stamping press in the accompanying il- 
lustrations necessitates the removal of 
both hands from the point of danger, to 
trip the press before the ram starts in its 
downward direction. The release of either 


RETAINING 
MAGNETS 























HYDRAULIC LOCOMOTIVE Box PREsS 


useful for broaching, keyseating, putting 
gears on shafts, pressing bearings, hand- 
ling mandrels and general railroad-shop 








‘ 
————— 


SAFETY DEVICE FOR STAMPING PRESSES 


hand permits the trip to return to its nor- 
mal position, thus making it impossible 
for the press to repeat unless both hands 
are kept on the levers until the repeat 
operation is begun, in which event the 
operator has not time to get his hands 
back into danger before the operation is 
completed. 

The device consists of an operating 
lever normally inoperative, although free 
to move downward. This lever is made 
operative by the action of an electro-re- 
taining magnet through a circuit-closer 
located on the opposite side of the press. 
Consequently the press cannot be tripped 
by the operating lever unless the circuit 
through the magnet is first closed and re- 
tained closed until after the press has 
been tripped. The device is a recent 
product of the Benjamin Electric Manu- 
facturing Co., Chicago, III. 
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Simultaneously Blanking, 
Perforating and 
Forming 


The production of such pieces as that 
shown in Fig. 1 generally involves sev- 
eral separate press operations, and it may 
therefore be interesting to note that this 
typewriter lever is automatically produced 
in a single turn of the fiywheel. 

The press employed isea special Bliss 
overhang inclinable press. It is fitted 
with combination gear and direct flywheel 





Fic. 1. TYPEWRITER LEVER 


drive. For the work shown gearing is 
used, but for smaller pieces of this kind 
it is advantageous to use the quicker fly- 
wheel drive. The back-shaft pinion, 
which is eccentrically bushed, may then 
be instantaneously thrown out of mesh 
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stroke, assures its being fed forward just 
the requisite distance for one operation. 

The perforating and blanking punches 
act in such a manner that the holes are 
punched first, whereupon, the strip be- 
ing fed forward, the blank is cut around 
them and the holes for the next blank 
perforated at the same stroke. The cut 
blank is not, however, immediately eject- 
ed, but is pushed back into the strip by 
means of a positive cam-actuated bottom 
movement, which comes into action im- 
mediately after the blank is cut and be- 
fore the upper spring clamping plate re- 
leases its pressure. 

The strip containing the blanks, now 
pierced and outlined, continues its ad- 
vance, stopping the pierced blank exactly 
over the shaping die, which is on a low- 
er level. Here the piece is pushed out 
of the strip by two punches B and C, 
which act in conjunction with cam-actu- 
ated spring pads working from below, 
thus confining the blank surely while it 
is carried to the level of the shaping die, 
and bent as shown. The finished piece 
is raised by the upward movement of 
the pads on their way to receive the next 
piece, and drops off through the back of 
the press by gravity. 

In this way, a completely finished lever, 
accurate in shape and dimensions, is pro- 
duced at every revolution of the flywheel. 
The strip is cut up as shown in Fig, 2. 

The press works at a speed of 35-80 





Fic. 2. PRESS FOR SIMLTANEOUSLY BLANKING, PERFORATING AND FORMING 


with the main gear. The belt is then 
laid on the rim by the side of the gear, 
and the press becomes direct-acting. 
Cold-rolled steel strips, 3,\xyy in., 
are fed through from left to right to the 
die, which is of the column-guided type, 
as shown in Fig. 2. The exact advance 
of the metal is, furthermore, controlled 
by a shearing punch A, which by taking 


ys in. off the edge of the strip at every 


strokes per minute, according to the style 
and size of work, and is a recent design 
of the E. W. Bliss Co., St. Quen, Paris, 
France. 








Rapid Loading of Pig Iron 


The following extract from an obituary 
notice of J. E. Johnson of Longdale, Va., 
in the Bulletin of the American Institute 
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of Mining Engineers, is of interest at this 
time: 


He was not only a good executive, he 
was also a born labor boss. He kneW 
tbout how much a man could do and 
could get him to do it, no matter what 
the emergency or how great the strain. 

I can illustrate this quality by an in- 
cident which I saw nearly 20 years ago: 
We had, at the junction of the narrow- 
gage road with the Chesapeake & Ohio, 
the problem of loading into cars for 
shipment iron which had been stored 
there. This problem has received much 
attention before the technical societies 
lately, having been chosen to illustrate 
the methods of the new “efficiency man- 
agement,” whichis claimed to be a child 
of very recent years. A description has 
been given of the method by which, in 
a certain case, the average loading of 
pig iron from the ground to the cars was 
increased from 11.5 to 47.5 tons per day, 
after a long course of experiments, the 
use of a stop-watch, the plotting of 
many hundreds of experiments into 
curves, and the discovery of a law con- 
trolling the possibilities of such labor. 

Well, in our case, so long ago, a rush 
order was being shipped and Mr. John- 
son went out to the station to see what 
progress was being made. He arrived 
near the close of the day and found that 
the total shipment for the day had been 
very small, averaging something like 14 
tons per man. Indignantly he declared 
at once his knowledge that loading 14 
tons of pig iron was no decent day's 
work for a man, and announced that 
thereafter a man who could not load 40 
tons per day would not receive a day’s 
pay for it, and that anyone who loaded 
more than 40 tons per day would re- 
ceive a bonus of 3c. per ton for all over 
that amount. The loading, thereupon, 
went automatically to between 40 and 
50 tons per day and has remained there 
ever since.” 








Withdrawing Bushings from 
Blind Holes 
By C. A. JAMES 


The method of withdrawing bushings 
from blind holes with oil, though not 
new, may be of interest to some of your 
readers. 
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WITHDRAWING A BUSH 
HOLE 


FROM A BLIND 


If a quantity of heavy oil is placed in 
the bottom of the bush, it will be found 
that when pressure is exerted on a good 
fitting plunger, the bushes are pressed 
out by the oil. 
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Some Experiences with Cut- 
ting Lubricants 
By RoBert E. NEwcoms* 

All machine shops working steel to a 
considerable extent have the important 
question of cutting lubricants ever before 
them. Not only does the cost of supply- 
ing the cutting luDricant amount to many 
dollars, but the chance for loss of pro- 
duction and destruction of valuable tools 
are items not to be forgotten. The prac- 
tical shop man generally, in a self-confi- 
dent manner, experiments at considerable 
expense to determine the best cutting lub- 
ricants, while for a few dollars he might 
have gained the information by consult- 
ing an engineering chemist. The follow- 
ing is the experience related by an ob- 
serving screw-machine foreman: 


SOLUBLE COMPOUNDS 


Soluble compounds are generally sup- 
plied as substitutes for lubricating cutting 
oils of an animal or vegetable nature. 
They are furnished in the form of a 
powder or paste, sometimes resembling 
soft soap. For use they are mixed with 
certain proportions of water and soda 
ash. The following mixture gives as 
good results as any: 











Cost per | Total 

















Materia! Quantity Unit Cost 
Water (boiling hot)| 45 gal 

Compound 36 Ib. $0.06 $2.16 

Soda ash 5 lb. 0.014 0.07 
Mixture 50 gal. 





$0 .0446 $2.23 
approx 








FORMULA 1. FOR SOLUBLE 
CUTTING COMPOUNDS 

These compounds will not mix well un- 
less mixed with hot water, which is often- 
times inconvenient to do. They must also 
be agitated to quite an extent. 

When first mixed, these soluble compounds 
give excellent results; but, the water soon 





*Assistant superintendent, Deane 
Steam Pump Co. 
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evaporates, the compound becomes thick- 
er, the size of the work changes ungil 
it becomes necessary to again reduce the 
mixture to its original consistency by the 
addition of water. The work is then im- 
mediately reduced to its original size, and 
for this reason it is extremely difficult to 
maintain a standard size when using a 
cutting compound of this character. These 
compounds have the further objection of 
becoming sticky, which characteristic in- 
creases with age. They gum the ma- 
chines, shorten the lives of the tools, 
chasers and back rests. With these com- 
pounds it is frequently difficult to cut 
straight threads, and oftentimes the com- 
pound will cause the dies to wear taper, 
consequently cutting a taper thread. They 
frequently make a workman’s hands sore, 
and about the only recommendation they 
have is their low cost and a workman’s 
preference for them because they do not 
dirty his clothes the way a good oil will. 


LARD OIL 


Prime lard oil is made by boiling in 
water the fats and tissue surrounding the 
abdomen of hogs. The lard is skimmed 
from the top of the water and kept warm 
for some hours, the tallow crystallizes 
out during this process, called seeding. 
The seeded lard is put into cloth strainers 
under hydraulic pressure, thus freeing 
the lard oil of commerce. 

Perhaps nothing is better or cheaper 
in the end than pure winter-strained 
prime lard oil as a cutting lubricant. 
Tools, dies, etc., are kept in excel- 
lent condition with little or no at- 
tention. Pure lard oil costs approximate- 
ly 70c. per gal., and is, therefore, fre- 
quently adulterated, to reduce cost, with 
paraffin, vegetable and mineral oils, with- 
out impairing its usefulness as a cutting 
lubricant, when not adulterated too far. 
In fact, prime lard oil may be adulterated 
with a good grade of mineral oil and the 
lard oil, as a cutting compound, is im- 
proved thereby. Such a compound as 
mineral lard oil is, as its name signifies, 
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a compound of lard oil and a miacral oil, 
and is known to the trade by that name. 
It is largely used, costing less than half 
the price of pure prime lard oil. 











Cost per} Total 
Material Quantity Unit Cost 
Water (cold | 47 gal. 
Mineral lard o.! 3 gal. | $0.30 $0.90 
Soda ash 4 Ib. 0.014 0.056 
Mixture 50 gal. | $0.314 | $0.956 
approx. 











FORMULA 2, MINERAL LARD OIL 








The above mixture can be most highly 
recommended where cheap soluble cut- 
ting compounds are used, and at con- 
siderable less cost without the troubles 
present when the soluble compounds are 
used. 

It is also to be noted that Formula 2 
is made with cold water and without la- 
borious stirring. 











Cost per} Total 

Material Quantity Unit Cost 
Kerosene... 1 gal. | $0.05 $0.05 
Mineral lard oil 2 gal. 0.30 0.60 
Mixture... ..of 3 gal. $0.35 $0.65 











FORMULA 3. MINERAL LARD OIL 








By the use of Formula 3 it is possible 
to increase the production of a machine 
as much as 25%. This compound can be 
used to great advantage where proper 
methods of saving and re-using the lub- 
ricants are provided. This mixture is a 
good lubricant for machines as well as 
cutting tools. Because it is so thin it 
readily penetrates to the cutting edge of 
the tool, where it does most good, and 
where prime lard oil does not easily flow. 
Formula 3 is an excellent lubricant for 
compressed-air tools, such as air ham- 
mers, riveters, rammers and drills and 
compressors; but its use in a compressor 
cylinder is attended with considerable 
danger. 








Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 




















METAL WorKING 
NEW ENGLAND 


FP. T. Brady will build a two-story 


garage on Prospect St.,. New Haven, 
Conn 

The American Brass Co. is to fit up a 
building for the manufacture of brass 
and copper kettles 

W. H. Harris, proprietor of the Mill- 
bury (Mass.) Machine Co., recently de- 
stroyed by fire, has decided to rebuild. 

Thomas McKeon Walpole, Mass., is 


negotiating for a site in West Warren, 
Mass., upon which to erect a commer- 
cial garage 

Fire destroyed the forge room of the 
Warner Manufacturing Co., Greenfield, 
Mass., manufacturer of cutlery, gears, 


ete., causing a loss of $7500 


Woon 


is having plans drawn for 


The American Wringer Co., 
socket, R. L, 
another large manufacturing building in 
addition to its present plant 


Plans are being figured for a new 
automobile garage to be erected on East 


Main St., near Cole St., Waterbury, Conn., 
for M. Bergin’s Sons. It will be two 


stories high. 


The Beaton & Cadwell Manufacturing 


Co., New Britain, Conn., manufacturers 
of steam specialties, will erect a four- 
story addition to its plant, which will 


double its capacity 


The Ruge Manufacturing Co., Green- 
field, Mass., manufacturers of shovels 
and rakes, has purchased a large tract 
of land, near its present plant, and 
plans to erect a new factory. 
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Winslow H. Robinson, 3 Prescott St., 
Worcester, Mass., manufacturer of tin, 
copper and sheet-iron products, is ne- 
gotiating for a tract of land on Pres- 
cott St. and will erect a new factory. 

The American Steel & Wire Co., 
Worcester, Mass., manufacturers of wire 
products, has acquired the plant recently 
vacated by the Ames Plow Co., and will 
occupy same for its increasing business. 

The Bethel Garage & Plumbing Co. 
Pethel, Conn., has incorporated to con- 
duct a garage and plumbing business. 
Incorporators are Ernest L. Taylor, 
Charles G. Anderson and Robert Hall- 
oran. 

The Aaron Automatic Bilge Pump Co., 
Providence, R. IL, has been organized to 
manufacture and _ sell pumps, boats, 
nautical appliances, etc. Incorporators, 
Thomas Hamilton, Wm. J. Johnson, E. A. 
Cedlin. 

The Hartford Dental Depot, of Hart- 
ford, Conn., has been incorporated, to 
make and deal in dental supplies, ete. 
Capital, $20,000. Incorporators, Grace J. 
Johnson, Thos. H. Carmody and Francis 
L. Haywood, all of Hartford. 

The Superior Welding & Machine Co., 
Inc., Stamford, Conn., has incorporated, 
with $13,000 capital, to manufacture ma- 
chinery and do a welding business. In- 
corporators, Christopher D. Roehr, Louis 
Roehr and Christian F. Rittman. 

The Harry B. Pulsifer Co., Worcester, 
Mass., has incorporated with . $15,000 
capital to conduct an automobile and 
garage business. Incorporators, Harry 
B. Pulsifer, president and _ treasurer; 
A. R. Davis, clerk, and Agnes T. Holden. 

The Interstate Engineering Co. has 
secured a location on Clifford St., Provi- 
dence, R. IL, where it is equipping a 
plant for the manufacture of special ma- 
chinery. It is installing some ma- 
chinery now and more will be installed 
later. 

The Brown-Collins Gas Engine Co., 
Hartford, Conn., has incorporated, with 
$50,000 capital, to manufacture gas en- 
gines. F. S. Collins, president and treas- 
urer; Benjamin F. Brown, vice-president 
and general manager; Clarence W. Sey- 
mour, secretary. 

The Morse-Readio Auto Co., Spring- 
field, Mass., has been incorporated, with 
$150,000 capital. Directors, Geo. U. 
Readio, president; Edward M. White, 
Suffield, Conn., treasurer, and Glen E. 
Morse. A five-story building will be 
erected for manufacturing and garage 
purposes. 

The Bugbee & Niles Co., jewelers, at 
present located in North Attleboro, 
Mass., has secured a location in the 
new A. T. Wall Bldg., at Providence, 
R. 1., and will move into its new quar- 
ters about March 1. The move gives 
them more floor space, and it is under- 
stood they will materially increase their 
equipment. 


MIDDLE STATES 


The Ontario Knife Co., Franklinville, 
N. Y., will enlarge its plant. 

The La Crosse Automobile Works, La 
Crosse, Wis., is enlarging its plant. 

The foundry of D. Pettler & Sons, 
Beaver Falls, Penn., was damaged by 
fire. 

Large locomotive and car-repair shops 
will be built by the Erie R.R. at Marion, 
Ohio. 

The New York Metalizing Co., of 
Brooklyn, N. Y., will locate in Pittsburg, 
Penn 
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The Reed Manufacturing Co., Spring- 
field, Ohio, will soon buy some machine- 
shop tools. 


The Delaware & Hudson R.R. has is- 
sued a list of tools required for the 
Watervliet shop. 

The Toledo (Ohio) Furnace Co. will 
make improvements and extensions to 
its blast furnace. 

The J. I. Case Threshing Machine Co., 
Racine, Wis., will erect a branch plant 
at Great Falls, Mont. 

The Philadelphia & Reading Ry. pro- 
poses to construct a car-repair shop in 
the vicinity of Pottsville. 

The Chicago (Ill.) Steel Foundries Co. 
will build a one-story machine shop and 
office, installing new tools. 

The American Car & Foundry Co. will 
erect a one-story garage at 718 West 
Sixty-fourth St., Chicago, Il. 

The National Shear & Tool Co., News 
ark, N. J., recently organized, will erect 
a plant at Ave. C and Harper St. 

The Pierce Arrow Motor Car Co., of 
Buffalo, N. Y., will erect a large factory 
for the manufacture of its motor trucks. 

The Warner Manufacturing Co., of To- 
ledo, Ohio, making automobile parts, will 
probably erect a branch plant, in Mun- 
cie, Ind. 

An addition is to be built to the plant 
of the Electric Service & Supplies Co., 
Seventeenth and Cambria Sts., Philadel 
phia, Penn. 

Greene & Warnick, Amsterdam, N. Y., 
are planning to add another story to 
their garage for increasing their repair- 
ing facilities. 

The Chicago, Indianapolis & Louisville 
R.R. contemplates spending $10,000 for 
tools. W. A. Callison, master mechanic, 
Lafayette, Ind. 

Fire in the plant of the Buffalo (N. Y.) 
Sheet Metal Works, manufacturers of 
ventilation systems for public buildings, 
did about $15,000 damage. 


The Helvetia Milk Co. has just com- 
pleted a milk-condensing plant, at West- 
held, Penn., and will be in the market 
for can-making machinery 

The Ames Iron ..orks Co., of Oswego, 
N. Y., has increased its capital stock 
from $100,000 to $700,000. Enlargement 
of the plant is contemplated. 

The Abbott Motor Co., of Detroit, 
Mich., automobile manufacturers, has in- 
creased its capital, and will make ex- 
tensions and add to equipment 

The Ann Arbor L.R. contemplates 
spending about $10,000 for new shop 
equipment this year. Cc. P. Burgman, 
master mechanic, Owosso, Mich. 

A permit has been granted to the At- 
lantic Land Co. for a two-story garage, 
to cost $70,000, to be erected on Craig 
St.. Fifth Ward, Pittsburg, Penn 

The General Motors Co., of Detroit. 
Mich., will erect and equip a garage for 
the care and repair of its motor trucks, 
and will need machine equipment 

The Quincy (ll) Casting Co has 
been organized with $10,000 capital to 
conduct a general machine and foundry 
business Incorporators, Chas. Schnell- 
bacher, Lester Willis, Geo. Beals 

The C. N. Cady Co., Canastota, N. Y 
has completed a large addition to its 
plant. Equipment will be installed for 
the manufacture of marine engines 

The Missouri Pacific Ry. Co., with gen- 
eral offices at St. Louis, Mo., and 165 
Broadway, New York, expect to spend 
about $200.000 for shop equipment. 
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Gooley & Edlund, Syracuse, N. Y., 
making tools, dies, fixtures, etc, will 
erect a new shop on Otisco St., and will 
build a new line of milling machines. 

The Herschell-Spillman Co., North 
Tonawanda, N. Y., will open a motor- 
boat factory in its present machine-shop 
building. A new machine shop is being 
erected, 

The Farmers’ Gasoline Engine Co., 
Milwaukee, Wis., has been incorporated 
to manufacture stationary engines, by 
Jos. Lund, F. Holub and Jos. Jirak. Cap- 
ital, $15,000. 

It is reported that the Morton Engin- 
eering Co., Fresno, Calif., is investigat- 
ing Ohio cities with the idea of estab- 
lishing a plant for the manufacture of 
gas engines. 

The Phillips Sheet & Tin Plate Co., of 
Weirton, W. Va., has acquired control 
of the Pope Tin Plate Co., of Steuben- 
ville, Ohio, and extensive improvements 
are under consideration. 

Fire in the plant of the National Man- 
ufacturing Co., makers of brass and 
plumbers’ supplies, at Third Ave. South 
and Third St., Minneapolis, Minn., caused 
a loss of about $150,000. 

The Edgar Thompson Steel Works, at 
Braddock, Penn., has purchased addi- 
tional property on which, it is reported, 
a steel-wheel plant and a new open- 
hearth furnace will be built. 

The Kennedy Machine Co., Detroit, 
Mich., will soon move into its new plant, 
which is nearing completion. The facil- 
ities for the manufacture of reverse 
gears will be greatly increased. 

The E. A. Hammer Co., Cleveland, has 
been incorporated, to manufacture and 
deal in automobiles, motor boats and 
auto supplies, by J. Bushea, J. Miller, E. 


A. Hammer, ete. Capital, $15,000. 


The Auto Specialty Co., Toledo, Ohio, 
has been incorporated, with $10,000 capi- 
tal, to manufacture automobile parts 
and accessories, by Charles S. Northup, 
Lewis W. Morgan, Louis Lecher, ete. 

The Reuscher Manufacturing Co., To- 
ledo, has been incorporated, to manu- 
facture pipe-threading machinery, by 
Charles A. Reuscher, Charles C. Kester, 
John V. Newton, ete. Capital, $35,000. 

The Buckeye Auto Service Co., of To- 
ledo, Ohio, has been incorporated, to do 
a general auto-livery business, and will 
need garage equipment. Fred. E. Kirt- 
ley and Harry Beeman, incorporators. 

The Inman Manufacturing Co., Am- 
sterdam, N. Y., has been organized te 
manufacture box machinery, ete. Cap- 
ital, $300,000 Incorporators, Horace In 
man, Chas. H. Inman, Ralph A. Wood 

The Hammer & Hull Co., Cleveland, 
has been organized, to manufacture and 
deal in automobile supplies and equip- 
ments, by J. Bushea, J. Miller, C. Mur- 
man, E.*°A. Hammer, ete. Capital, $10,000. 

The Hunter Auto Lock Co., of Detroit, 
Mich., manufacturer of special locks for 
automobiles, has been incorporated, and 
will start operations shortly G E. 
Eckert and J. F. McHugh, incorporators. 

The Star Vuleanizer Manufacturing 
Co., Columbus, has been organized, with 
$5000 capital, to manufacture vulcan- 
izers ~nd auto specialties, by David F. 
Detrick, W. L. Cox, Nelson J. Fountain, 
ete, 

The E. M. F. & Flanders Sales Co., 
Columbus, Ohio, has been incorporated, 
to operate a sales agency and a garage, 
Thomas, H H 


Secrest, etc. 


Kellen- 
Capital, 


by George iD 
berger, A Cc 
$10,000 
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Illinois Oil Gas Heating Co., White 
Hall, Ill, has been organized to manu- 
facture gas and other burners, stove 
heaters, ete. by E. M. Prindle, Edward 
S. White, Geo. W. Prindle. Capital, 
$50,000. 

Excelsior Motor Manufacturing & Sup- 
ply Co., Chicago, has been incorporated 
with $500,000 capital to manufacture au- 
tomobiles, bicycles, motors, engines, etc., 
by Ambrose A. Worsley, Marx Loch- 
wing, S. W. Jackson. 


The Thompson Auto Co., of Detroit, 
Mich., doing a sales and garage business, 
will erect a large addition to present 
building for the care and repair of Fed- 
eral motor trucks. Will need machine 
and garage equipment. 


The Eckenroth Automobile Livery Co., 
of Cleveland, Ohio, has been incorpor- 
ated, and will need garage equipment 
for the care of its machines. R. S&S. 
Eckenroth, H. J. Eckenroth and C. F. 
Schultz, incorporators. 


The Electric Shoe Shining Co., Canton, 
Ohio, just incorporated for $20,000, to 
make a new shoe-shining device. Will 
soon buy machine-shop equipment. E. 
Cc. Weeks, D. S. Hoon, R. C. Black and 
A. Ashbrook, incorporators. 


The Monarch Musical Instrument Man- 
ufacturing Co., of Tonawanda, N. Y., has 
been organized, with E. A. Olley as pres- 
ident, to manufacture automatic playing 
pianos and other musical instruments. 
A building has been secured. 


The Thompson Manufacturing’ Co., 
Freeport, Ill, has been incorporated to 
manufacture and sell machinery, tools, 
novelties, ete. Capital, $10,000. Incor- 
porators, Clement E. Thompson, Louis 
Strobacker, Fdward Strobacker. 


The F. X. Muller Hose Coupler Co., of 
Buffalo, N. Y., has been incorporated, 
with $100,000 capital, to engage in a 
general iron and metal-manufacturing 
business. Directors, Frank xX. Miller, 
Joseph Bronold and C. Hurley. 

The Giles Boat & Engine Co., Luding- 
ton, Mich., manufacturer of marine en- 
gines, will add a new department for 
manufacturing stationary engines, fruit 
sprayers and pumps. More than $10,000 
will be spent for new machinery. 

The Yankee Combination Nozzle Co., 
Cleveland, has been organized, with $10,- 
000 capital, to manufacture and_ sell 
combination nozzles and all kinds of 
brass goods, by James H. McConkey, 
Francis J. French, W. M. Towle, Jr., ete. 

The Chicago (Ill) Copper & Chemical 
Co. has been incorporated for the pur- 
pose of manufacturing, refining and 
dealing in ores, metals, alloys, ete. Cap- 
ital, $150,000. Incorporators, Winthrop 
Collidge, C. R. Foster, Frank A. Sim- 
mons. ; 

A new manufacturing plant, known as 
the Automatic News Distributing Co., 
with a capital stock of $3,000,000, will 
be established in Cincinnati, Ohio. The 
new company will manufacture slot ma- 
chines for vending newspapers and 
periodicals. 

The Electro-Magnetic Appliance Co., 
Cleveland, Ohio, has been incorporated 
with $100,000 capital to manufacture a 
patent electrically operated appliance 
for the pressing of cloths. Incorpor- 
ators are R. Williams, M. Goodue, S. H. 
Rlakeslee, ete. 

The Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. CG, 
will open bids, Jan. 23, as follows: One 
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stationary head drill, one upright drill, 
one turret lathe, one cutting machine, 
one milling machine, one crank shaper, 
for the Boston navy yard, as per Sched- 
ule 4224. 


SOUTHERN STATES 


The American Propeller Co., of Wash- 
ington, D. C., is planning to erect a 
large factory near Baltimore, Md. 

The Chesapeake & Ohio Ry. will spend 
about $25,000 for new shop tools. B. 
T. Jellison, Richmond, Va., purchasing 
agent. 

The Norfolk & Western Ry. Co., gen- 
eral offices Roanoke, Va., contemplate a 
new shop equipment, to cost about 
$90,000. 

The pattern shop of the Maryland 
Steel Co. was destroyed by fire. The of- 
fices of the company are at Sparrows 
Point, near Baltimore, Md. 

The Central Foundry Co., with offices 
at 90 West St., New York, N. Y., is pre- 
paring plans for a large plant, to be 
erected at Holt, Ala. for the manufac- 
ture of universal pipe and fittings. 


WEST OF THE MISSISSIPPI 


The Meese & Gottfried Co., San Fran- 
cisco, Calif., manufacturer of power- 
transmission machinery, etc., has ac- 
quired property in South San Francisco 
and contemplates the erection of a plant 
for the manufacture of its specialties. 

The board of education, Los Angeles, 
Calif., will build an addition to the fine- 
arts building of the Hollywood polytech- 
nic high school. A department for metal 
hammering work will be installed. Archi- 
tect Norman F. Marsh, Broadway Central 
Building, is preparing plans. 

The Amalgamated Motors Co., Los An- 
geles, Calif., recently Incorporated with 
a capital of $500,000, has acquired the 
Durocar Manufacturing Co., Los An- 
geles, manufacturer of automobiles, and 
plans for the erection of a large plant 
near Santa Ana, Calif., for the manu- 
facture of pleasure automobiles and 
commercial trucks. 


CANADA 


The Tate Sellen Motors Co. will locate 
a new plant in Toronto. 

The Canadian Steel Pipe Co. will equip 
a new factory at Montreal. 

The Dominion Rock Drill Co., of Nap- 
anee, will build a new factory. 

The Magnet Cream Separator Co. will 
equip a new factory in Hamilton. 

The Jenckes Machine Co., of Sher- 
brooke, Que., will double its plant. 

The North American Lock & Tool Co. 
will locate a new factory at Montreal. 

EK. A. Wild will locate a plant for man- 
ufacturing agricultural implements, at 
Calgary. 

James Baillie will equip a new gar- 
age and repair shops at Lansdowne Ave. 
Westmount, Que. 

The Sydney (N. S.) Foundry Co. has 
acquired the Roslyn Rink, at St. John, and 
will convert it into a boiler shop. 

The Canadian Wolverine Co., manu. 
facturer of plumbing supplies, at Chat- 
ham, Ont., will build an addition to its 
Calgary. 

Granby, Que., has granted a bonus to 
the Granby Hardware Co., Ltd., to erect 
a wire plant and plumbing-supply fac- 
tery. This company will also take over 
and operate the business of the Sant- 
tary Plumbing Manufacturing Co. 
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F. H. Hayes, Dexter, Me., is to en- 
large his canning factory. 

Ashburnham, Mass., will install a new 
water system to cost about $50,000. 

The Holmes Packing Co., Robbinston, 
Me., contemplates enlarging its plant. 

Fire destroyed the lumber mill of the 
Meduxnekeag Lumber Co., New Limer- 
ick, Me. 

Thedye house of the Marston Worsted 
Co., Skowhegan, Me., destroyed by fire. 
Loss, $45,000. 

J. Cushing & Co., Fitchburg, Mass., will 
build a two-story addition to their laun- 
dry on Putnam St. 

F. P. & C. A. Donahue, Springfield, 
Mass., are building a boiler house in the 
rear of 227 Main St. 

Wethersfield, Conn., has voted to is- 
sue $25,000 bonds for the installation of 
a new water system. 

The Knit Underwear Co., Ellsworth, 
Me., is to form a corporation and will 
locate a plant in this place. 

The dye house and equipment of the 
Marston Woolen Co., Skowhegan, Me., 
were totally destroyed by fire. 

Fire destroyed the box manufactory 
of the Home Lumber Co., Marlboro, 
Mass., causing a toss of $15,000. 


The Manville (.o., with offices at Provi- 
dence, R. IL. has had plans drawn for an 
addition to its Globe Mill, at Woonsocket, 

The Ansonia O. & C. Co., Ansonia, 
Conn., will erect a five-story addition. 
The concern manufactures textile mate- 
rials. 

The Thames Specialty Co., Montville, 
Conn., is doubling the capacity of its 
plant. A new battery of boilers will be 
installed. 

The trustees of the Massachusetts 
Training School, Boston, Mass., contem- 
plate erecting a new power and lighting 
plant and machine and printing shop. 

The New York, New Haven & Hartford 
R.R. will extend electrification of road 
from Stamford to New Haven, and will 
build a large power house in the latter 
city. 

The Greenwood Mills, New Hartford, 
Conn., has been purchased by the Dray- 
cott Co. A large new weaving shed is 
to be built and new machinery will be 
installed. 

The Mason Weaving Co., Westboro, 
Mass., has purchased a new plant at the 
corner of Spring and Milk Sts., and will 
occupy the same after an addition has 
been made. 

The Waterhouse Worsted Co. will oc- 
cupy the mill vacated by the Stillwater 
Worsted Co., at Greenville, R. IL, the 
latter company having moved to Har- 
risville, R. I. 

Abraham R. Colton, Worcester, Mass., 
has leased the picker mill and shoddy 
factory, Charlton, Mass., formally occu- 
pied by the Worcester Wadding Co., and 
will manufacture shoddy. 

The Prospect Finishing Co. has pur- 
chased the old Berry Spring Bleachery, 
Pawtucket, R. I. and will operate same 
after making extensive improvements, 
including new machinery. 

The Hatch & Barnes Co., 190-198 Union 
St., Worcester, Mass., manufacturer of 
builders’ finish, has purchased the four. 
story factory building of the Baker Box 
Co. and contemplate enlarging. 





users 











fe 7x ee 


newer) 
a 


ote. 


January 11, 1912 


The Rice & Hutchins Shoe Co., Marl- 
boro, Mass., will make additions and im- 
provements to its Main St. factory, which 
will increase the capacity one-third. 
New machinery will be required. 

The George S. Smith Engineering Co., 
Providence, R. 1, has been incorporated, 
to engrave cylinders and do other work 
of a similar nature for the textile trade. 
Incorporators, Geo. F. Smith, Blanche C. 
Smith and Irving C. Hood. 

Bickford & Sweet, manufacturers of 
slippers, 93 Grafton St., Worcester, Mass., 
have purchased the four-story factory 
building of the Cummings Co., on King 
St., and will enlarge its capacity. New 
machinery will be required. 

The Gilsum Woolen Co., Gilsum, N. H., 
has incorporated with $10,000 capital to 
manufacture woolens and worsteds. 
President, Amil Lindner, Worcester, 
Mass.; treasurer, Samuel G. Hall, Wor- 
cester; clerk, Joseph Kennedy. 

The Holbrook-Judson Co., Bethel, 
Conn., has been incorporated with $10,000 
capital to manufacture hats. Incorpor- 
ators, Elijah Holbrook, Bridgeport, 
Conn.; Harry G. Judson, Danbury, Conn., 
and Sidney J. Judson, of Bethel. 

The Whitney Manufacturing Co., 7 
Vine St., Worcester, Mass., manufactur- 
ing stationer, has purchased a tract of 
land near Barber’s Crossing, and will 
erect a three-story factory which will 
practically double the capacity of its 
present plant. 


MIDDLE STATES 


The Toledo Ry. & Light Co., of Toledo, 
Ohio, will erect a new power plant. 

The Cereal Food Co., Peoria, IL, will 
erect a new plant at the foot of Cedar 
St. 

Weber Machine Co., Cedar Rapids, Ia., 
is enlarging its plane. Will add new 
tools. 

The B. S. Sprague Electric Co., Mar- 
ietta, Ohio, will buy some electrical 
equipment. 

The plant of the American Carbon & 
Battery Co., Belleville, Ill., was burned. 
Loss, $75,000. 

Fire in the plant of the United Leather 
Co., at Wilmington, Del., did damage of 
about $90,000. . 

The Noblesville Milling Co., Nobles- 
ville, Ind., will double the capacity of 
its large plant. 

The Pacific Coast Condensing Co. is 
planning to put up a $1,000,000 plant at 
Eau Claire, Wis. 

Devils Lake, N. D., will issue $33,000 
bonds for the construction of a muni- 
cipal lighting plant. 

The Cleveland Tanning Co. will erect 
a large factory at Denison and Jennings 
Ave., Cleveland, Ohio. 

The United States Tire Co., Seattle, 
Wash., will build a new commercial 
garage to cost $25,000. 

The Wakefield (Neb.) Manufacturing 
Co. will erect a building at once, to 
manufacture a patent plier. 

The Convent of the Good Shepherd, of 
Toledo, Ohio, will erect a laundry and 
will need laundry equipment. 


The Edmund & Jones Manufacturing 
Co., of Detroit, Mich., making auto 
lamps, will erect a new factory. 

The Carnegie Fuel Co., at West Du- 
luth, Minn., will erect new docks and buy 
much power machinery for same. 

E. H. Benway & Co., Inc., of Corinth, 
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N. Y., has announced that it will rebuild 
its chair factory recently burned. 

The Johnson Soap Works, Milwaukee, 
Wis., has plans to double its plant and 
will be in the market for machinery. 

The knitting mill of Maurice Johnson, 
at 219 Scholes St., Brooklyn, N. Y., was 
damaged to the extent of $5000 by fire. 

McCleary, Wallin & Crouse, Amster- 
dam, N. Y., making carpets and rugs, are 
planning a new and larger power plant. 

The Philadelphia (Penn.) Electric Co. 
has purchased a lot at Tioga and “J” 
Sts., on which it will erect a power 
plant. 

The planing mill of the Hudson Wood- 
Bedford Park Boulevard 
Ave., New York, was 


working Co., 
and Webster 
burned. 

The Spreckels Sugar Refining Co. will 
erect a $250,000 addition to its plant, at 
Dickinson and Swanson Sts., Philadel- 
phia, Penn. 

The Pennsylvania R.R., at Cleveland, 
Ohio, will soon construct new docks and 
be in the market for power and convey- 
ing machinery. 

The tipple and engine house of mine 
No. 21 of the Vandalia Coal Co., of Terre 
Haute, Ind., at Linton, Ind., was de- 
stroyed by fire. 

The Empire Comb Co., Petersburgh, 
N. Y., has awarded contract for the con- 
struction of a new factory to replace the 
one recently burned. 

The Barnet Leather Co., Little Falls, 
N. Y., which is nearly completing a six- 
story addition, has just broken ground 
for another addition. 

The plans drawn for the large addi- 
tion to the Seelbach Hotel, Louisville, 
Ky., include additional 
power-plant equipment. 

The Abrasive Material Co. has let 
contract for the construction of a new 
factory at James and Fraley Sts., Frank- 
ford, Philadelphia, Penn. 

New 12-story building for the “Chi- 
cago American” and the “Examiner” is 
ready. Much new machinery will be 
added and a power plant installed as a 
reserve. 


considerable 


A. P. Johnson, of the Chicago Record- 
Herald, has purchased the Grand Rapids 
Daily News, of Grand Rapids, Mich., and 
will make numerous improvements to 
equipment. 

Hoffeigh & Co., button manufacturers, 
have let contract for a group of factory 
buildings and a large power house at 
American and Cambria Sts., Philadel- 
phia, Penn. 

The Weideman-Fries Co., Cleveland, 
Ohio, has been organized with $150,000 
capital to do a general distilling business 
by Charles E. Crone, Frank Crone, Geo. 
B. Marty, etc. 


The Empire Mobile Car-Sign Co., of 
Lockport, N. Y., will move to Elmira, 
where new plant will be erected. The 
concern manufactures a revolving car 
advertising sign. 

The Tonia Brewery Co., of Ionia, Mich., 
has been purchased by Michael Neckel, 
of Detroit, Mich. The plant will be 
moved to Detroit, Mich., where equip- 
ment will be added. 

The Berkeley Woolen Mills, Wales, 
Mass., have been leased to the Germania 
Mills Co., of Holyoke, Mass. Operations 
will begin as soon as necessary repairs 
have been completed. 

The Morgan Glove Manufacturing Co., 
Toledo, Ohio, has been incorporated to 
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manufacture gloves by Edward A. Flor- 
ian, Joseph L. Acker, Charles H. Schmitt, 
etc. Capital, $10,000. 

The Interstate Publishing Co., of Cin- 
cinnati, Ohio, has been incorporated to 
do a general printing and publishing 
business and will need equipment. R. W. 
Bohnett, incorporator. 

People’s Cold Storage & Ice Co., Cone 
neaut, Ohio, has been organized to manu- 
facture ice. Capital, $20,000. Incorpo- 
rators: George J. Chapman, F. E. Haef- 
ner, C. W. Appleby, ete. 

The Zimmerman Kurz Co., Cleveland, 
Chio, has been organized with $10,000 
capital to manufacture wagons, buggies, 
ete., by F. W. Zimmerman, F. A. Zim- 
merman, J. A. Burke, ete. 

Power-plant equipment will be ree 
quired for new St. John’s Hospital to 
be erected at Cleveland, Ohio. Archt- 
tect Wm. Lougee has completed plans. 
The cost will be $150,000 

Northwestern Telephone & Telegraph 
Co., Rockford, Ill., organized to maintain 
a telephone and telegraph business by 
George P. Gallaher, George J. King, John 
H. Camlin. Capital, $15,000. 

The plant of the Sparta Milling Co., 
at Sparta, Mich., was destroyed by fire. 
The plant consisted of grain elevator, 
mill and electric-lighting plant, which 
furnished light to the town. 


The Wright Brothers Dry Cleaning Co., 
Canton, Ohio, has been incorporated to 
do a general dry-cleaning business. Capi- 
tal, $10,000. Incorporators: F. W. Wright, 
K. E. Wright, Frank Press, etc. 

The Skinner Printing Co., Byesville, 
Ohio, has been incorporated with $10,000 
capital to do a general printing busi- 
ness. Incorporators, Chas. R. Austin, 
H. H. Heed, Jonathan Todd, ete. 

Vigot Laundry Co., Chicago, IIL, has 
been incorporated with $25,000 capital to 
conduct a steam and hand laundry and 
drying establishment, by S. Sydney Stein, 
Edward Wallice, Oscar Blumenthal. 


The Ellsworth Harness Co., of Oak 
Harbor, Ohio, has been incorporated to 
manufacture harnesses and will need 
necessary equipment. I. H. Ellsworth 
and Walter Snider are among the stock- 
holders. 

‘The Peerless Fuller Self-Closing Cork 
Co., Salt Lake City, has been organized 
with $70,000 capital to make self-closing 
water faucets Fred F. Lecuyer, the in- 
ventor, is president. Plant will be erect- 
ed on West Seventh South St. 


The Shreveport Glass and Bottle Co., 
Indianapolis, Ind., has been incorporated 
with a capital of $150,000 by Harry Wag- 
ner, Arthur Call and Thomas Murray, to 
establish manufacturing plants at 
Shreveport, La., and elsewhere. 


Richard T. 
ington, Conn., has been incorporated to 
build and repair ships, ete. Capital, 
$5000. Incorporators, Richard T. Green, 
Richard T. Green, Jr., and John C. Har- 
rington, all of Everett, Mass. 


Green Corporation, Ston- 


The Hart-Parr Co., Charles City, Iowa, 
manufacturing gas traction engines, will 
move into its new foundry soon. The 
old foundry will be used as a blacksmith 
shop, and the old blacksmith shop will 
be equipped for a machine shop. * 


The Algonquin Light, Heat & Power 
Co., Dayton, Ohio, has been incorporated 
to engage in the business of supplying 
electric light, heat and power. Incor- 
porators, Fanny H. Pierce, J. Elliott 
Pierce, M. F. Pierce, etc. Capital, $10,090, 
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The Spangenberg Electric Co., Newark, 
N. J., has incorporated to manu- 
facture and generate electric current. 
Capital, $125,000. Incorporators: Leroy 
Spangenberg, 1051 Springfield Ave.; Jas. 
S. Wilson, 15 Tremont St., Irvington, 
N.. J. 

Power-plant equipment will be re- 
quired for furnishing light and power 
for the new tuberculosis hospital, at 
Warrenville, Ohio. Information may be 
obtained of Rev. Harris R. Cooley, direc- 
tor of charities and correction, Cleve- 
land, Ohio. 


been 


The Public Service Commission, Second 
District, has ordered the Warwick (N. Y.) 


Valley Light & Power Co. to show cause 
at Albany, N. Y., why it should not im- 
prove its equipment and service. An 


inspector has made suggestions for im- 


provements at the plant. 


SOUTHERN STATES 


Fire destroyed the fertilizer plant of 
the D. B. Martin Co., Southwest Balti- 
more, Md. Loss, $30,000. 

H. L. Mize, Cordele, Ga., will erect an 
addition to his ice plant and will in- 
stall machinery for a daily capacity of 
50 tons. 

Falmouth, Ky., has voted to _ issue 
$7500 bonds for the erection of an elec- 
tric-light plant. Anderson & Frankel, 
Lexington, Ky., architects. 

The Ritchey Manufacturing Co., Mc- 
Minnville, Tenn., will erect a new plant 
for the manufacture of telephone pins, 
ete., to replace the plant recently burned. 

The Gleason Water Works Co., Glea- 
son, Tenn., has doubled its capital, and 
will make additions to its water-works 
and will also install an electric-light 
system. 


The Bald Mountain Portland Cement 
Co., Rome, Ga., will erect a plant in Ara- 
to cost $650,000. Machinery for 


plant of 3000 hp. will be 


gon, Ga., 
electric power 
required. 

Howell, of Charlotte, N. CG, 
company to be Known 
Cotton Mills Co., with 
Plant will be erected 
manufacture of handkerchiefs, 


George A. 
is organizing a 
Energetic 
capital. 


as the 
$100,000 
for the 
shirts, ete 

refrigerating 


Power-plant equipment, 


plint. laundry and ventilating system 
will be required for the Louisville public 
hospital, Louisville, Ky. Estimated cost, 
£900,000 Db. H. Murphy & Breo., archi- 
tects, Louisville, Ky 

The Maryland Ice Cream & Fruit Pro- 


duets Co., Baltimore, Md., recently in- 
corporated with $150,000 capital, will ex- 


pend $75,000 in equipping its plant at 
17-19 East Pratt St., with ice-cream ma- 
chinery, laundry and ice plant. 

The Impreved Brick Stone Co., Mem 
phis, Tenn., has been organized, and a 


erected for maufacturing 


The probable cosr 


plant is to be 


a new process brick 
of the plant is $10,000, and it will have 
a capacity of 10,000 bricks a day. W.L. 


Sanderson is manager of the company. 


WEST OF THE MISSISSIPPI 


The Hartland (Iowa) Creamery Co, 
will erect a modern creamery 

The Island Creamery Co., of Hibbing, 
\finn., is erecting a creamery 

Daniel Andrews, Ukiah, Ore., plans for 
the erection of a modern sawmill plant 

The National Wood Works plant, of 

oux City, Towa, will erect a new plant 


next spring. 
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The Los Angeles (Calif.) Soap Co. has 
taken out a permit to build an addition 
to its plant. 


Fire caused $200,000 damage to the 
plant of the Quaker Oats Co., at Fort 
Dodge, Iowa. 


G. Gilbertson, of Pelican Rapids, Minn., 
will build a brick plant, to cost $20,000, 
at Valley City, N. D. 

P. L. Phelan, Myrtle Point, will 
make improvements and additions in his 
lumber-working plant. 


Ore., 


Ore., has voted 
installation of 


The city of Sutherlin, 
bonds for $30,000 for the 
a water-works system. 


W. P. Trimble, Seattle, Wash., has 
taken out a permit to build new ma- 
chine shops on Railroad Ave. 

M. W. Mathieson, Jr., Portland, Ore., 


will build a commercial garage and re- 


pair plant on East Twentieth St. 
The Taft (Calif.) Vulcanizing Works 
plan for the establishment of a modern 


commercial garage and repair plant. 
The Spokane (Wash.) 
ond Ave., will build an 
cement- and plaster-working 
Bonds for $18,000 were voted and work 
will be started at once on the water- 
works system, at Grand View, Wash. 
The San Diego (Calif.) Brewing Co. 
has taken out a permit to build an ad- 
dition to its brewing plant on Bay St. 
The North Dakota Straw Products Co., 
of McCanna, N. D., will and 
build a factory for paper manufacture. 
The Rock Island R.R. has started 
work on power house at Dallas, Iowa. 
Carl Scholz, engineer, Chicago, in charge. 
The Parsons Lumber Co., Pasadena, 
Calif., has taken out a permit to build 
an addition to its lumber-working plant. 
The Citizens’ Laundry Co., Bakersfield, 
Calif., will the capacity of its 
plant. New will be installed. 
The Consolidated 


Stucco Co., Sec- 
addition to its 
plant. 


operate 


Co. 


increase 
equipment 
An. 


Lumber Co., Los 


geles (Wilmington), Calif., will build a 
new saw-filing room and blacksmith 
shop. 

The Interstate Electrical Manufactur- 
ing Co., of Sioux City, Iowa, will con- 
struct an electric-light plant, at Galva, 
lowa. 

M. A. Ralston, Sutherlin, Ore., plans 
for the installation of a telephone plant 
and system A franchise has been 


granted. 


The La Grande (Ore.) Irrigation Co., 
organized, plans for the instal- 
pumping plants and.an irriga- 
tion-works 


reoently 
lation of 


system. 


The machine shop of the Johnson Gear 
Co., 735 Folsom St., San Francisco, Calif.., 
was partially destroyed by fire. The 
plant will be replaced. 

J F. Bray, of Sigourney, Iowa, has 
sold an interest in the electric-light plant 
to R. L. Van Meter, of Cedar Rapids, 
Iowa, who will improve the plant. 

The Mount Hood Brewery Co., East 
Ninth St., Portland, Ore., will build a 
new bottling-works addition to its plant. 
Modern equipment will be installea 

The packing plant of the Independent 
California Citrus Union, Lordsburg, 
Calif.. was recently partially destroyed 
by fire. The plant will be replaced 

Max and Claude T. Johnson, Olympia, 
Wash., plan for the erection of a mod- 
ern fish-canning plant, near Ketchikan, 


Alaska. The plant will be fully equipped. 
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The Morrison Mill Co., Bellingham, 
Wash., contemplates the erection of an 
addition to its woodworking and lumber 
plant. The capacity will be increased. 


The asphalt plant, including  boiles 
reom, of the Clark Henery Construction 


Co., Marysville, Calif., was totaliy de- 
stroyed by fire. The plant will be re- 
built. 

The Crossett Timber Co., Portland, 


Ore., has acquired a site at Knappa, Ore., 
and plans for the erection of a sawmill. 
A. P. Sprague is at the head of the com- 
pany. 


& Co., Tacoma, Wash., will in- 
crease the capacity of its local meat- 
packing plant. New smoke houses and 
refrigerating equipment will be in- 
stalled. 

The Alseska-Pacific Fisheries, Seattle, 
Wash., plans for the erection of a new 
fish-canning plant near Ketchikan, Alas- 
ka. C. A. Burkhardt is head of the 
company. 

The People’s Ice Co., Helena, Mont., re- 
cently incorporated, plans for the estab- 
lishment of an ice plant. L. C. Nelson 
and H. A. Meyer are interested in the 
company. 

The Horticultural Union, 
ma, Wash., plans for the establishment 
of a modern fruit-packing plant. An 
evaporating plant in connection is con- 
templated. 

The 
recently 


Swift 


North Yaki- 


Eugene, Ore. 
contract by 


Lumber Co., 
timber 


Elmira 
awarded a 


the Southern Pacific R.R., plans for the 
immediate erection of a sawmill plant, 
near Eugene. 

The White Pine Sash Co., Spokane, 
Wash., plans for the erection of a new 
lumber-working plant, with a_ daily 


capacity of 20,000 ft. The plant will be 


fully equipped. 

Fire did about $15,000 damage to the 
plant of the Booth Fisheries Co., Morris 
St. and Lake Ave., Duluth, Minn. En- 
gines, boilers and cold-storage machin- 
ery were ruined. 

The Redlands (Calif.) Chemical Co., 
recently organized, plans for the erec- 


the manufacture of 
C. Smith is inter- 


tion of a plant for 
special chemicals. W. 
ested in the company. 

The Northwestern Electric Co., Port- 
land, Ore., plans for the installation of 


an electric-light and power-distributing 


system, at Washougal, Wash. A fran- 
chise has been granted. 
The Baker Manufacturing Co. will 


build a plant at Ninth and Douglas Sts., 
Omaha, Neb., for the manufacture of 
gasoline engines, windmills, ete. The 
main plant is in Evansville. 


The Carlisle Packing Co., Bellingham, 


Wash., contemplates the erection of an 
addition to its fish-packing plant. New 
machinery will be installed. The work 
is estimated to cost $30,000. 

The Imperial Valley Gas Co., Hubbard 
Building, Redlands, Calif., has vot«d 
bonds to the extent of $400,000 for im- 
provements and additions in its plant 


and system in the Imperial Valley. 


Manufactur- 
install n w 


Sash & Door 
ing Co., City, Ore., will 
equipment at its woodworking plant. 
The capacity will be increased. ww. P. 
Heacock is interested in the company 


The Central 
Bay 


Construction Co., 
Calif., 
new 


The 


East 


Barber-Bradley 
Fifteenth St., 
has taken 
lumber 
its plant, 


Angeles, 
out a permit to 
woodworking 


Los 

erect a 
plant, 
recently destroyed 


and replac- 


ing by fire. 
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The Pacific Fruit Express Co., San 
Francisco, Calif., is said to be planning 
for the erection of a refrigerating and 
precooling plant at Elmira, Calif. The 


Southern Pacific R.R. operates this com- 
pany. 


The Needles (Calif.) Ice Co. 
incorporated by J. T. Murphy 


has been 
and N, A. 


Sterry, with a capital of $125,000. The 
company plans to operate in the ice- 
manufacturing business in Needles and 


vicinity. 

The city of Dinuba, Calif., 
plates the erection of a municipal 
plant and system. The cost is estimated 
at $30,000. The city council is interested 
in the work, ana will investigate equip. 


contem- 
gas 


ment, costs, etc. 
The Rapid Transit Interurban Co., 
Tecumseh, Okla., plans for the installa- 


tion of a large power plant at Sulphur, 
Okla., to furnish power for railway, light 
and power purposes. Edward M. Graham, 
chief engineer, Muskogee, Okla. 
The American-Orr Concrete Pole 
Anaheim, Calif., will increase the capa- 
city of its pole manufacturing plant 
from 25 to 100 poles daily. About $2500 
will be expended for new machinery. WwW. 
J. Orr is president of the company. 
The city of Modesto, Calif., 
the erection of a polytechnic high school. 
A manual-training department, with 
necessary machinery, will be installed. 
Bonds for $110,000 will be voted. The 
board of school directors is in charge. 
J. C. Van Eck, Northern Bank Build- 
ing, Seattle, Wash., head of the Indian 
Refining Co., San Francisco, Calif., plans 
for the erection of a modern oil-dis- 
tributing plant, at Richmond Beach, near 
Seattle. The plant will be fully equipped. 
and vacuum-cleaning 
installed in the new 
erected by A. 


co. 


plans for 


Power-plant 
equipment will be 
seven-story hotel to be 


Kessing, San Francisco, Calif. L. B. 
Dutton & Co. architects, Chronicle 
Building, San Francisco, has prepared 
plans. 


A power plant will be erected in con- 
nection with the new buildings to be 
erected for the Occidental College, Log 
Angeles, Calif. The plant will be fully 
equipped. Myron Hunt, architect, Union 
Trust Building, Angeles, will pre- 
pare plans. 

The board of public works, San Fran- 
cisco, Calif., will receive bids up to Jan. 
24, for furnishing mechanical equipment 
for a water-supply system for fire pro- 
tection at the Fort Mason military reser- 
McCormick is secretary of 


Los 


vation. J. L. 
the board. 

A refrigerating plant and boiler 
equipment will be installed in the new 
seven-story building to be erected by 
James V. Baldwin, Los Angeles, Calif., 
on Garland Ave. Architects Eisen & Son, 


Wilcox Building, Los Angeles, are pre- 
paring plans. 

The asphalt-working plant, including 
stills, condensing equipment, boilers, 


ete., of the El-Oso Asphalt Co., Redondo 
Junction (near Los Angeles), Calif., was 
destroyed by fire. The plant will be re- 
built. The Yosemite Supply Co., Los An- 
geles, operates this company. 

The Telluride (Colo.) Power Co. plans 
for the establishment of an electric-light 


and power plant and system at Mont- 
pelier, Idaho. A franchise has been 
granted. The company is said to be 


Planning for the es'ablishment of a sim- 

ilar system at Salt Lake City, Utah. 
The fjoard Co., Seattle, 

Wash., of binders’ board, 


Occidental 
manufacturer 
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friction board and like specialties, plans 
for the removal of its plant to a new 
site in the Ravenna district. The capa- 
city of the plant will be considerably in- 
creased; all machinery will be steam 
driven. 


The Pacific Electric Railway Co., Los 
Angeles, Calif., has signed a contract 
with the Dominguez Land Co., to build 
gxeneral repair and construction shops 
at Dominguez, near Los Angeles. The 
company plans to abolish its Los An- 
gzeles shops, and move the plant to this 
location. It is understood that the new 
plant is estimated to cost $250,000. 


The Portland (Ore.) Railway, Light & 
Power Co. will expend about $1,500,000 
in additions and improvements to its 


A new power plant and 
side of the city, 
Extensions 


system in 1912. 
substation on the west 
to cost $100,000, is planned. 
to its power-transmission and distribut- 
ing systems are estimated to cost $1,000,- 
000. Cc. J. Franklin is general superin- 
tendent. 


Pottery Co., Los 
plans 


the manu- 


The Wade Art Tile & 
Calif., is having 
pared for a large plant for 
facture of pottery, ornamental tile and 
similar specialties. The plant will 
prise foundry, kilns, finishing room, etce., 


Angeles, pre- 


com- 


and will be fully equipped. William 
Wade is head of the company. John C. 
Austin, architect, Los Angeles, is pre- 


paving plans. 


The Redlands 
Cold Storage Co. 
S. E. DeRacken 
of San Francisco. 
for the erection of a 
precooling plant, near 
about $75,000. A similar 
be known as the California Fruit Cool- 
ing Co., will be organized by the saane 
parties, to install a series of such plants 
throughout southern California. 


CANADA 


Fruit Cooling & 
has been organized hy 
and W. E. Butler, both 
The company plaus 
refrigerating and 
Redlands, to cost 
company, to 


(Calif.) 


J. A. Benson will equip a new wood- 
working plant at Midland, Ont. 

The Dunlop Tire Co., of Toronto, will 
build an addition to its factory. 

The Dominion Match Co. will equip 
a new factory at New Westminster. 

The Canadian Mosaic Tile Co. will 
equip a new factory at Victoria, B. C. 

The Elliott Soap Works, Galt, Ont., 
will build a new plant in the spring. 


Explosives Co. will 
plant at Montreal. 


Industrial & 
$500,000 


The 
equip a 
Swift & Co. 
cold-storage 
The D'’Auteuil 
will equip new 
Renfrew, Ont., will 
house and will buy generators, 


new 
will equip a $300,000 


plant at Van 


new 
ouver, B. CG 
of Quebee, 
plants. 


Lumber Co., 


mills and power 
equip a new power 
turbines, 
etc. 

Snyder Brothers will build an addition 
to their furniture factory at Waterloo, 


Ont. 
The Standard Fisheries Co., of Cal- 
gary, will equip a new  cold-storage 


plant. 

The St. Jovite Power & Electric Light 
Co. will equip a new plant at St. Jovite, 
Quebec. 

The Davies Acetylene Co., of Elkhart, 
Ind., will locate a branch plant at Lon- 
don, Ont. 

The Southam Press Co., 
will purchase a large quantity of 
machinery. 


of Hamilton, 
new 
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Inksetter Myers & Co., of Hamilton, 


will equip a large new ice factory at 
Hamilton, Ont. 

The plant of the Tetreau Shoe Manu- 
facturing Co., Montreal, Que., was de- 
stroyed by firs 

The elevator plant of the Canadian 
Pacific Ry. Co., at Owen Sound, Ont., 
was destroyed by fire. 


Hughson St 
quantity « 


Stewart & Witton, of 2 
Hamilton, will 
road machinery, 

The United Coke & 
York, contemplates equipping a 
$100,000 plant at Hamilton, Ont. 

Seaman, Kent 
dition to their 
Fort William 

The plant of 
Lumber Co., at 
by fire. 
required, 

The mills 
at Pingston 
stroyed by fire. 
be rebuilt. 

The Montrose 
Ont., will 
cutters, 
chinery to be 


The Miller 


purchase a 
pumps, etc. 


of New 


new 


Gas Co., 


& Co. will build an ad- 
woodworking factory ar 


and buy new machinery 


Iron & 
damaged 
machinery 


the Chemical 
Montreal, was 
$10,000 New 


Loss, 


of the Gibbons Lumber Co., 
Creek, B. . were de- 
$100,000. Will 


Loss, 


Co., of Thorola, 
plant. Boilers, 
and other ma- 


Paper 
double its 
washers, beaters 
bought 

Co., manu- 
will buy 
latest ma- 
located on 


Manufacturing 
facturer of Aerated waters, 
electrical equipment and the 
chinery for a new plant to be 
Chatham St., Montreal. 








Business IrEems 

Alfred H. Schutte opened an office and 
salesroom at Alt Moabit, 62-63, Berlin 
N. W. 7, Germany, on Jan. 2. A complete 
stock of tools will be carried. 

The Yale & 
has made arrangements 
of John Downey, whereby 
erect, at Nos. 9 and 11 East Fortieth St., 
New York City, a building for the ex- 
clusive use of the The new 
building will occupy a lot 50x100 
ft., and will be 12 stories in 


The 


Manufacturing Co. 
with the firm 
the latter will 


Towne 


company. 
about 
height. 


firm of LeSourd & Walpole, sales 








agents, with offices in the Brown-Marx 
Building, Birmingham, Ala., has been 
dissolved. N. C. Walpole will continue 
to represent as sales agent in the South- 
ern States the Niles-Bement-Pond Co., 
the Pratt & Whitney Co. and the Cleve- 
land Pneumatic Tool Co., having offices 
at tne above address 
= 
TRADE CATALOGS 
The Cincinnati Planer Co., Cincinnatft, 
Ohio. Circular. Boring mills Illus- 
trated. 
Pratt & Whitney Cv., Hartford, Conn 


Pamphlet. Automatic profiling machins 
Illustrated, 8 pages. 
Joseph T. 


Catalog. Rockford planers. 


Ryerson & Son, Chicago, Il! 
Tllustrated, 


16 pages, 9x12 inches 

The “OK” Tool Holder Co., Shelton 
Conn. Catalog No. 4 Tool holders Il- 
lustrated, 30 pages, 5x7 inches 


Heald Machine Co.. Worcester, 
Mass. Catalog. trinding machines. TIl- 
lustrated, 116 inches 

Keuffel & Esser Co., 127 Fulton 
New York. Circular Mathematical ana 
drawing instruments. Tllustrated. 

S K F Ball Bearing Co., 50 Church St., 
New York. Bulletin No. 1. Radial bear- 
Tllustrated, 12 pages, 6x9 inches 


The 


pages, 6x9 


St., 


ings. 
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FoRTHCOMING MEETINGS 


Society of Automobile Engineers. An- 
nual convention, Néw York City, Jan. 
18-20, 1912. C. F. Clarkson, general man- 
ager, 1451 Broadway, New York City. 

American Society of Engineer Drafts- 
men. Regular Meeting third Thursday of 
each month. F. Sloan, secretary, 116 
Nassau St., New York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies build- 
ing, New York City. H. E. Collins, secre- 
tary, 29 West Thirty-ninth St., New York 
City. 

American Society of Mechanical Engi- 
neers. Monthly meeting second Tues- 
day. Calvin W. Rice, secretary, 29 West 
Thirty-ninth street, New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month, Hotel Belle- 
vue. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. Brooks, sec- 
retary, Brown University, Providence, 
R. 

New England Foundrymen's Associa- 
tion. Regular meeting second Wednes- 
day of each month, Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broad- 
way, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day. Elmer K. Hiles, secretary, Fulton 
building, Pittsburg, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, 
Tl. Regular meeting first Wednesday 
evening of each month, excepting July 
and August. Secretary, J. ! Warder, 
1785 Monadnock Block, Chicago, III. 

Philadelphia Foundrymen’s’§ Associa- 
tion. Meetings first Wednesday of each 
month, Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 


| WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclozed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“‘registration,” or a commission on 
wages of successful applicants for 
positions. 






































MEN WANTED 


Canada 


MECHANICAL DRAFTSMEN—Two or 
three first-class technical men, with three 
or four years’ experience on hoisting 
machinery or similar work preferred; 
permenens positions to the right men; 
ocation Northeast. Box 792, Am. Ma- 
chinist 


MACHINIST and tool maker, experi- 
enced, for a wire goods factory in Can- 
ada: must be competent man and one 
who can design machinery for the cut- 
ting of costs of manufacture: good sal- 
ary and prospects. Apply Wire Goods 
Co. of Canada, 152 McGill St., Montreal, 
Canada 


AMERICAN MACHINIST 


Connecticut 


MACHINIST—Competent, or working 
foreman who understands drill press 
work; give full particulars. Address Box 
K, Danbury, Conn. 

MECHANICAL DRAFTSMAN—A first- 
class mechanical draftsman, with at 
least ten years’ experience in heavy ma- 
chinery and mill work, is wanted by a 
large machine concern; give all particu- 
lars. Box 793 Am. Machinist. 


Illinois 
SALESMAN in every trade center in 
the United States to handle high-grade 
shop specialty exclusively or as a side 
line; must be familiar with factory and 
machine-shop trade; liberal commission 
is offered. Box 796, Am. Machinist. 


lowa 


SUPERINTENDENT —A mechanical 
engineer; must be experienced in foun- 
dry practice and building of gasoline en- 
gines and pneumatic molding machines, 
in city near Chicago; give full details, 
salary wanted, ete. Box 787, Am. Ma- 
chinist. 





Maryland 


DRAFTSMEN of experience, general 
heavy machinery details, also first-class 
rapid machinery tracers. Box 747, Am. 
Machinist. 

SPOON MAKER—Must be experienced 
and familiar with uptodate methods of 
making retinned steel spoons, Knives and 
forks; good opportunity for right man; 
give references. Address “Expert,” Am. 
Machinist. 

Massachusetts 

INSPECTOR—A good mechanical in 
spector; one experienced in the inspec- 
tion of machine tool parts and as- 
sembled machines; give age, past ‘ex- 
perience, references and wages required. 
Box 775, Am. Machinist. 

MAN competent to run a 48x48x12-in. 
Cincinnati planer on machine-tool work; 
also man to run 24-in. Bullard vertical 
turret lathe; in replying, state age, 
nationality, experience, places and 
periods of employment and salary ex- 
pected. Box 809, Am. Machinist. 

Michigan 

GUN BARREL MAKER, experienced, 
capable of taking the material in the 
rough and producing finished barrels. 
Box 754, Am. Machinist. 

MANAGER—A million dollar corpora- 
tion employing 1000 men manufacturing 
a high-grade product in which it uses 
practically all classes of steel working 
machinery, will engage a high-class as- 
sistant production manager; the man 
must have at least five years’ continuous 
connection with a successful concern; 
he must know much, be able to for- 
get much and be able to learn much 
more; he must be a gentleman, strong, 
forceful, resourceful and able to com- 
mand men in a diplomatic manner. Box 
770, Am. Machinist. 

New Jersey 

OPERATOR, experienced on Ingersoll 
two-spindle vertical milling machine. 
Box 769, Am. Machinist. 

TOOL DESIGNERS, several, for large 
and medium size work; state experience, 
age and salary expected. Apply Crocker- 
Wheeler Co., Ampere, N. J. 

DRAFTSMAN and engineer, experi- 
enced in hydraulics, pneumatics and re- 
frigeration. Address, stating experience, 
salary expected and references, Box 761, 
Am. Machinist. 

MECHANICAL DRAFTSMAN—At once, 
on cranes; must be acquainted with 
structural-steel work: none but compe- 
tent men need apply: location, near New 
York. Box 795, Am. Machinist. 

New York 

FOREMAN, machine_ shop. 
Omnibus Corporation, Troy, N. 

CAPABLE MAN—Quick and neat in 
drawings, to work under instructions. 
30x 786, Am. Machinist. 

SALESMAN, commission basis, in Mid- 
dle Western States to represent die-cast- 
ing manufacturer: reference required. 
Box 813, Am. Machinist. 

DESIGNER—A first-class machine de- 
signer: must be experienced in heavy 
machinery; state age, experience in full 
and salary expected. Box 801, Am. Ma. 

SUPERINTENDENT to take entire 
charge of plant manufacturing small 
tools: good opening for man of experi- 
ence and executive ability. tox 806, 
Am. Machinist. 

TOOL DESIGNER for very accurate 
punches and dies used on small work by 
a New York City manufactory; state ex- 


Electric 
z: 
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perience, age, nationality and salary. 
Address “Tools,” Box 812, Am. Machinist. 

DRAFTSMEN—Experienced men want- 
ed on motor, controller and general ma- 
chine design; also several good tracers, 
for work in New York City; no replies 
considered unless experience, age and 
salary expected are given. Box 800, Am. 
Machinist. 

BENCH HANDS—Several first-class; 
also horizontal boring machine and plan- 
er hands wanted on machine tool work; 
permanent positions and good oppor- 
tunity for advancement; state experi- 
ence and wages expected. Box 757, Am. 
Machinist. 

TOOL MAKER, capable of taking 
charge in manufacture of tools for fin- 
ishing brass and iron body valves; man 
experienced in this line of work pre- 
ferred; permanent position for right man; 
in replying, state age, experience, mar- 
ried or single, if now employed and 
wages expected. Box 743, Am. Mach. 

FOREMAN, to take charge of 25 to 35 
men in assembling department, manu- 
facturing machine tools; only first-class 
mechanic with experience and ability to 
produce results wanted; unusually good 
opening with opportunity for advance- 
ment based on results; state experience, 
age and salary expected; applications 
considered confidential. Box 756, Am. 
Machinist. 

MECHANIC — First-class, acquainted 
with molding-press work and the mak- 
ing of molds for insulating parts (not 
glass or porcelain); steady work and a 
chance for desirable connection with 
uptodate growing concern for a reliable 
man who can get results, increase out- 
put and decrease costs; prefer replies 
from New York City or near. Address in 
confidence with full particulars, Box 794, 
Am. Machinist. 

Ohio 

DRAFTSMAN—Mechanical, with ex- 
perience on machine tool work. Cleve- 
a Automatic Machine Co., Cleveland, 
Ohio. 

FIRST-CLASS machinists, toolmakers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, woud and metal pattern- 
makers, brass polishers, buffers, finish- 
ers, millwrights, hammermen and black- 
smiths, who wish to increase their op- 
portunities, to register with the free Em- 
ployment Department of the National 
Metal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 

MECHANICAL DRAFTSMEN, experi- 
enced on refrigerating machinery. Box 
822, Am. Machinist. 

TOOL MAKERS—Several first-class 
tool makers, experienced on small, ac- 
curate die work; state experience and 
salary wanted. Box 811, Am. Machinist. 

INSTRUMENT MAKERS,. familiar 
with the electrical appliances; communi- 
cate with the employment department, 
Westinghouse Electric & Mfg. Co., East 
Pitsburg, Penn. 

OPERATORS—tThe Monotype School is 
maintained to train young men to meet 
the constant demand for operators of 
our type casting and composing ma- 
chine; these operators do so well that 
we receive more applications for places 
than can be filled; these qualifications 
carry most weight: Common sense, auto- 
matic machinery experience, printing 
office experience, type foundry experi- 
ence. Full particulars will be furnished 
to inquirers who furnish the same ine 
formation about themselves, and men- 
tion this paper. Lanston Monotype Ma- 
chine Co., Philadelphia. 


SUPERINTENDENT—A working fac 
tory superintendent, for a modern 
equipped factory, manufacturing high- 
grade small tools, such as taps, dies, 
reamers, milling cutters, ete.; an ambi- 
tious young man, of good character, 
with technical education and practical 
all-round experience in small tool manu- 
facture; good organizer and _ familiar 
with uptodate factory methods; age, not 
over 35; at present employed as foreman 
or subsuperintendent in factory manu- 
facturing small tools and ambitious for 
advancement: opportunity will be given 
to proper party to become interested in 
the business. “A,” Box 773, Am. Mach. 

Rhode Island 

SALESMAN—Machinery: one who has 
had shop and selling experience. Ad- 
dress, stating experience and salary ex- 
pected, Box 810, Am. Machinist. 





Virginia 


FOREMAN, machine shop: man accus- 
tomed to manufacture of gas engines 
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amd heavy machine tools; applicants 
should state experience, age and salary 
expected; all communications treated 
confidentially. Box 737, Am. Machinist. 


Foreign 

TOOL MAKER—By a large Norwegian 
electrical manufacturing company in 
Christiania, a first-class tool maker to 
take charge of the tool room; must have 
long experience on jigs, fixtures, punches, 
dies and hardening; Scandinavian re- 
ferred; state age, experience and salary 
expected. Box 823, Am. Machinist. 








Positions WANTED 


Illinois 


DO YOU NEED an executive? Not a 
cheap man, but someone to share your 
responsibility and relieve you; I want that 
kind of position and am capable of earn- 
ing $3000 per year; at present employed, 
bringing out the most elaborate calcu- 
lating machine in existence; be at lib- 
erty about May 1; American, 46; refined, 
good appearance, habits and health; 
tactful, methodical; broad mechanical ex- 
perience of 20 years on typewriters, add- 
ing and calculating machines, models 
and tools for interchangeable manufac-~ 
ture; A-1 references. Box 762, Am. Ma. 


Indiana 
DESIGNER, familiar with machine 
tools, including stamping presses and 


dies, and with experience on special ma- 
chines, small tools and fixtures for man- 
ufacturing hardware, implements and 
pressed sheet-metal goods. Box . 797, 
Am. Machinist. 

DESIGNER—Mechanical engineer, ex- 
pert in all kinds of steam, rotary and 
centrifugal pumps; at last mechanical 
engineer, advertising and selling man- 
ager with a leading concern in Europe, 
manufacturing pumps; would consider 
positions as designer and moderate sal- 
ary to start. Box 791, Am. Machinist. 


Massachusetts 


MECHANICAL ENGINEER, .experi- 
enced in the design and manufacture of 
fine interchangeable parts, such as type- 
writers, adding machines, registers, fire 
arms and electrical apparatus; will be 
open for engagement about Jan. 15, 1912; 
age, 31 years; married; at present with 
large concern holding similar position, 
but prefer a different locality. Box 807, 
Am. Machinist. 

GENERAL FOREMAN or machine shop 
superintendent, by one experienced in 
uptodate manufacturing; 17 years in ex- 
ecutive position, piece work, premium 
and standard time system, employing a 
large number of men; first-class me- 
chanic, organizer and cost reducer; I 
am not a beginner or a failure on heavy 
and medium machinery, such as steam 
engines, gas engines, air compressors, 
ice machines and pumping machinery. 
Box 816, Am. Machinist. 

New Jersey 

DESIGNER, experienced on automatic 
machinery, dies, tools, ete., wants posi- 
tion Box 483, Am. Machinist. 

FOREMAN that has had 10 years’ ex- 
perience handling men; uptodate shops; 
plogressive; good organizer of shop force. 
Box 782, Am. Machinist. 

TOOL MAKER, 10 years’ experience 
modern manufacturing, estimating, tool 
designing, competent to take charge; 
age 30. Box 804, Am. Machinist. 

GENERAL MACHINIST, young man, 
and draftsman, desires position in ex- 
perimental shop, engineering office or 
take charge in shop. Box 803, Am. Mach. 
» MECHANICAL ENGINEER, versed in 
scientific management systems and cost 
accounting; five years shop engineering 
experience, and can get results from 
men. Box 789, Am. Machinist. 

MECHANICAL DRAFTSMAN, gradu- 
ate, nine years’ experience, uptodate on 
plant engineering and design of special 
equipment for manufacturing plants, de- 
sires change. Box 781, Am. Machinist. 

DRAFTSMAN, age 28, wants position; 
lately employed in tool and jig design- 
ing department of auto factory in the 
West: have had seven years’ shop and 
five years’ drawing room experience; 
can furnish best of reference. Box 808, 
Am. Machinist. 

SUPERINTENDENT desires change; 
12 vears entire charge of two large fac- 
tories on medium and small, high-class 
interchangeable work, intricate mech- 
anisms; quantity production; skilled en- 
gineer and mechanic, experienced or- 
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ganizer, systematizing and _ efficiency 
work; age 38; good record, undeniable 
references; particulars on request. Box 
825, Am. Machinist. 


New York 

DESIGNER, experienced, wishes posi- 
tion designing special machinery, hy- 
draulic machinery, presses or tools and 
fixtures. Box 805, Am. Machinist. 

SUPERINTENDENT, with 16 years’ 
experience in shop and drawing room; 
good original designer, familiar with 
uptodate tools and methods and tactful 
with men, desires to change. Box 826, 
Am. Machinist. 

DESIGNER, with first-class experi- 
ence on automatic and special machin- 
ery, technical education and original 
ideas; well acquainted with modern tools 
and methods, is open for engagement. 
Box 827, Am. Machinist. 

I AM TECHNICALLY educated, 38 
years old, have excellent record in in- 
venting, developing and organizing for 
manufacture small duplicate machinery 
and apparatus; 10 years in last position; 
best of references. Box 817, Am. Ma. 

SALESMAN for a mechanical engin- 
eering company; at present office man- 
ager for machine shop office: experi- 
enced in shop accounting, cost keeping, 
drafting, buying and selling; 32 years 
old; substantial build. Box 814, Am. 
Machinist. 

SUPERINTENDENT or general fore- 
man by thorough mechanic, experienced 
along these lines as well as in salesman- 
shin; 25 years’ experience, good record 
and thoroughly practical; at present en- 
gaged; Pennsylvania, Ohio or New York 
preferred. Box 788, Am. Machinist. 

MECHANIC—All-around, Yankee, with 
inventive and executive ability, trained 
in one of the best Eastern factories, sup- 
plemented with first-class experience, 
now employed as expert, desires position 
in New York City, Jersey City or New- 
ark. “Hustler,” Box 790, Am. Machinist. 

DRAFTSMAN and designer, steam en- 
gineering and general machinery: 20 
years’ experience designing special and 
automatic machinery; development of 
ideas; paper folding, feeding and cut- 
ting machinery, paper receptacles, etc.; 
New York City or vicinity. Box 819, 
Am. Machinist. 

OFFICE MANAGER, at present em- 
ployed in city, having charge of cor- 
respondence, purchasing, costs, etc., de- 
sires a similar position in a country ma- 
chine shop; can handle others, as at 
present, but would be willing to work 
alone; best of references: bond if re- 
quired; permanent position desired, and 
will accept interest in business as a part 
of small salary. Box 785, Am. Machinist. 


Ohio 


TOOL DESIGNER, 11 years’ shop and 
office practice on automatics, jigs and 
special machinery, would consider 
change; college education: first-class 
references. sox 820, Am. Machinist. 

MANAGER or general superintendent, 
of wide experience, as a manufacturer of 
heavy and medium size machinery, com- 
mercial and technical ability, willing to 
invest in a live going business. Box 802, 
Am. Machinist. 

FACTORY MANAGER or superintend- 
ent, with large experience in the manu- 
facture of machinery, including gasoline 
engines, now making good in responsible 
position, seeks a larger field or one of 
greater future: practical in machine 
shop, foundry, pattern shop and design- 
ing, jigs, cost reduction, piece systems; 
if you are offering a good salary for a 
hard worker accustomed to going into the 
factory and getting results, address Box 
772, Am. Machinist 

Pennsylvania 

MASTER MECHANIC wishes to cor- 
respond with firms looking for such. 
Box 774, Am. Machinist. 

DRAFTSMAN, experienced on hoisting 
engines, large mine pumps and air com- 
pressors, wants position. Box 815, Am. 
Machinist. 

SUPERINTENDENT, energetic, cap- 
able manager, successful in reducing 
costs by modern methods, 20 years’ shop 
and executive experience, desires change. 
Box 799, Am. Machinist. 








MISCELLANEOUS 


Caliper catalog free. E. G. Smith, Co- 
lumbia, Penn. 

Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 
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Technical Patents. G. M. Sacerdote, 
M. E. and P. A., 1919 Broadway, New 


York. 

Sachs’ standardized tool requisitions; 
mechanical drawings. > / Sachs, 
Lynchburg, Va. 


We buy or pay royalty for good pat- 
ented machine or tool. Box 282, Am. 
Machinist. 


Work for screw machines and gear 
cutter wanted. Box 775, Am. Machinist. 


Patents procured by mechanical en- 
gineer, patent expert. Benjamins, 302 
Broadway, New York. 


Light, fine machinery to order; models 
and electrical work specialty. E. O. 
Chase, Newark, N. J. 


Second-hand time recorder wanted for 
at least 50 men; state style, price and 
condition. Box 798, Am. Machinist. 


; Wanted—Manufactured and sold a 
light patented machine used by printers 
and kindred trades. Box 821, Am. Ma. 


Screw machine work wanted: lowest 
estimates; satisfaction guaranteed H 
Summers, 2595 3d Ave., New York City. 
Punches and dies, jigs and fixtures, 
light and medium weight machinery, ete., 
built to order. Taylor-Shantz Co., 
Rochester, N. Y. 


Machine work, machine models, pat- 
terns, forging gears, pumps and engines 
built or repaired. Clark Machine Co., St. 
Johnsville, N. Y. 


_ High-grade machine work in quanti- 
ties for gear cutters, hand turrets, mill- 
ing machines, ete., wanted. The Seneca 
Falls Mfg. Co., Seneca Falls, N. Y 


Engine Builders—High-speed duplex 
piston reciprocating engine patent for 
sale; better than turbine; no promoters: 
C., 45 Park Ave., West Orange, N. J 


Tool tempering chart, 13%x1% inches, 
printed in colors with full description: 
10 cents postpaid Spon & Chamberlain, 
123 Liberty St... New York, publishers 


Wanted—Manufacturing firm to adopt 
my clutch pulley; for sale or rovalty: 
patent No. 999,948. Lock Box 216. Lans- 
dale, Penn. Make offer or let me make 
proposition 


Simple, meritorious inventions bring 
profits, often fortunes; mail description 
of your invention for free, candid opin- 
ion and estimate to apply for patent E. 
P. Thompson, M.E., Victor Bldg.. Wash- 
ington, D. C, 


_ A mechanic for the last seven vears 
in charge of a shop experimenting, de- 
signing and building syecial machinery, 
expects to start for himself, Feb. 1 
would like to correspond with those 
having similar work to do tox 818 
Am. Machinist , 


A real live firm of engineering con- 
tractors, doing fine business with con- 
sulting engineers, industrial concerns 
and the building trade throughout Eng- 
land, are prepared to represent an Amer- 
ican house of good financial standing. 
teplys Box No. 1173, care of C. Mitchell 
-: ra Ltd., 1 and 2 Snow Hill. London, 


Alfred Herbert, Ltd., small tool de- 
partment, Coventry, having an extensive 
organization and a large staff of sales- 
men specially engaged on small tools in 
Great Britain, France, Switzerland Ja- 
pan and Italy are open to handle good 
agencies for small tools of all kinds 
and invite correspondence with manu- 
facturers 

The annual meeting of the stockhold- 
ers of the Hill Publishing Co.. for the 
election of directors for the ensuing vear 
and for the transaction of such other 
business as may properly come before 
the meeting, will be held at the offices 
of the company, in the Hallenbeck Build- 
ing, 497-505 Pearl St., Borough of Man- 
hattan, New York City. N Y.. on Tues- 
day, Jan. 30, 1912, at 12 o’clock noon 
Dated, New York City, Des 19, 1911 
Robert McKean, secretary. 

‘or Sale—$1500 cash and balance on 
eusy terms to suit at 7% interest buyvsa 
completely equipped machine shop and 
foundry located in a live town of 17.000 
in the midst of a section where work 
can be drawn from nearly every direc- 
tion: shipping facilities are unsurpassed: 
splendid railroad service; the property, 
buildings, lot and equipment could not 
be duplicated for twice the asking price: 
an exceptional opportunity to step in and 
build up a big business. For full par- 
ticulars, address Box 733, Am. Machinist. 
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Talks With Our 


Here’s a good idea from one of our readers: 
“In looking through the advertising pages 
of the AMERICAN MACHINIST from week to 
week, I have been particularly attracted 
by all views of installations, where tools 
of various kinds are actually shown at 
work. In these the different features of 
construction are visible; and, under the 
conditions to be found in service, they are 
revealed more clearly because of their re- 
lation to the work itself. 

“Aside from the apparatus which forms 
the subject of the advertisement, there are 
also many additional points of interest to 
be noted in any typical installation v’ew. 
To get the full benefit of these, I adopted, 
years ago, a device which may have sug- 
gestive value for others, viz: a double-con- 
vex lens set in a frame like that of a stereo- 
scope with the sliding holder and picture 
rest usual to that instrument. This frame, 
however, was single ported instead of 
double. I then cut out the printed in- 
stallation view, fastened it with clips to a 
card 7x 5 in., fitting the hol- 
der, and looked at it through 
the deep set frame and lens. 
The result was that the vari- 
ous details of the picture 
stood out to my view in very 
nearly their natural perspec- 
tive, almostaas though I were 
looking through a shop win- 
dow at objects some feet 
distant. The full stereoscope 
effect was not obtained (as 
the views for that purpose 
have to be taken with a special double 
camera adjusted to two different foci) but 
it was near enough. 


“In the number of the paper which is be- 
fore me, as I write, the views printed with 
advertisements are rather below the 
AMERICAN MACHINIST’S average in inter- 
est; yet enough is contained in three of 
them to illustrate my meaning. 

“First, I find a view of a multi-head milling 
machine at work in the plant of the Michi- 
gan Steel Boat Co., Detroit, with three 
heads in operation. These are finishing, 
at one pass through the machine, two 
sides and the top of each of a line of six 
gasoline motor frames. ‘The details of the 
miller, with its control, stand out clearly, 
and a study of them proves well worth 
while. Next, attention is attracted by 
the arrangement, setting and method of 
securing the work on the tool. The eye 
then wanders to the parts stacked at the 
‘ear of the machine, of which there are 
just enough for the following operation. 
Evidently, this is a plant in which order 


By The Sales Manager 


and system prevail, an impression that is 
strengthened by observing the good light- 
ing effect, the walls free of encumbrances, 
the clear aisle and spaces between ma- 
chines, the unlittered concrete floor and 
the ample head room. The view is almost 
as good as a walk through that corner of 
the plant; and another “journey of ob- 
servation’’ is added to the many that have 
gone before. : 
“Before turning to the next clipping from 
the advertising pages, one involuntarily 
sees in the mind's eye the long procession 
of duplicate parts that have passed 
through the shops with whose work one 
has been identified. Many of these might 
have been machined in tandem, and their 
“interchangeability’’ more certainly se- 
cured, by some such process as that just 
witnessed. 


‘Looking, however, for another pertinent 
example, one discovers a view in the in- 
dustrial training section of the Stuyvesant 
High School, New York City, showing the 





pupils working at wood-turning lathes. 
The lathes are driven from line shafting 
through friction clutches, which form the 
subject of the advertising display. Not 
enly is the illustration valuable for what 
it suggests of the utility of such. clutches 
under similar conditions; but the simple 
type of hanger used and method of fast- 
ening it overhead are interesting. The 
system of artificial illumination for night 
work, with device for hanging the electric 
lamps and shades over the work, the close 
vet free arrangement of the machines, the 
construction of the benches for.tools and 
material, the pulley ratios to be figured 
from the belt angles etc., are also features 
that attract attention. Probably to the 
average observer none of these points 
covers anything new in his experience; but 
no one knows when a close inspection of 
things which seem quite familiar will sow 
the seed of a gocd idea <o be garnered later 
on. Personally, I have rather consistently 
gone on the theory that the most fruitful 
study is that which concerns familiar ob- 
jects and experiences. Assuredly this is 
true of advertisements. Among these, as 
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Readers 


elsewhere from day to day, one looks at so 
much the significance of which is appar 
ently lost—although, to be sure, things 
which one does not realize he is observing 
have an odd trick of flashing into the 
memory at times when they come in handy. 
This “‘by-product”’ of the vision, as it were, 
is one of the factors that make advertising 
valuable both to the reader and the 
advertiser. 

‘“‘A third example from the issue mzntioned 
takes us farther afield, to the yard of the 
Columbus Iron & Steel Co., where the view 
that is printed shows a locomotive crane 
with an electro-magnet attached to its 
swinging arm. By means of this the un- 
loading and piling of pig iron are being done. 
Even without a glass, one is impressed by 
the substantial construction of the ma- 
chine and the ample allowance in the visible 
design for the parts most subject to stress, 
even to the hook at the end of the swing- 
ing arm.. Under the lens, however, one’s 
attention is drawn to what previously ap- 
peared as a mere blot and now reveals 
jtself as a man operating the crane and 
magnet. From the illustration 
it is apparent that only one 
man is needed, and the obser- 
ver involuntarily compares 
thiswith the gangs of ‘‘guinea”’ 
laborers unloading cars in the 
adjecent foundry yard. 


“And so I might go on, with 
perhaps a happier selection cf 
examples; but what I see and 
what another man observes 
are two quite different things. 
Any reader who tries the 
method described will find, if he has not 
already practiced it, that he is getting a 
great deal of benefit from the illustrated 
advertisements. 


“Tt is not necessary to have a‘near-stereo- 
scope,’ such as I have described. Any 
double-convex magnifying glass will do; 
but the inciosing frame of the stereoscope 
helps to concentrate the vision on the 
picture and to prevent its distraction 
from the objects viewed. 


“For the reading columns of the paper a 
flat glass is, of course, preferable ; but there 
the illustrations are,as a rule, so completiy 
explained by the text that the reader does 
not feel the need of scrutinizing them so 
closely. Apropos of this it may also be 
said that he frequently gets less out of 
them and is apt to forget that little quickly; 
whereas, the impressions made on his 
mind, in seeing how much he can get from 
an ordinary installation view carried by 
an advertisement, are likely to endure.” 
* * * 


Only reliable products can be continuously 
advertised. 
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Methods in the Dorris Motor Car Shop 


One of the prominent factories in St. 
Louis, Mo., is that of the Dorris Motor 
Car Co., whose methods and special tools 
are of considerable interest to mechan- 
ics visiting the plant. 

The Dorris motor is of the long-stroke 
type, and with four vertical cylinders cast 
in pairs. Some of the tools used in ma- 
chining the cylinders, crank cases and 
connecting rods are illustrated by the ac- 
companying engravings. 


CRANK CASE OPERATIONS 


The first operation in machining the 
cast-iron case is to mount the casting in 
a fixture, Fig. 1, which is fitted to the 
carriage of a Bradford lathe, and bore the 
ends and the center bearing for the recep- 


.tion of the aluminum heads with their 


white-bronze boxes which form the three 
bearings for the crankshaft. 

The boring bar for this work is carried 
between the spindle nose and the tail 
center, and is provided with three cutter 
heads, each of which has a set of rough- 
ing cutters nea- the front of the head, 
while a finishing cutter is fitted at the 


By F. A. Stanley 








Boring, facing and drill- 
ing crank cases with sim- 
ple and efficient tools used 
in lathe and driller. Plan- 
ing, boring and grinding 
cylinders. 

Straddle milling the ends 
of connecting rods with the 
aid of a swiveling fixture 
that swings each end in 
turn opposite a pair of 





mills. 

Holding six connecting 
rods at once on a fixture for 
splitting the caps from the 
rods. 

















After the crank nose is bored it is 
placed upon an expanding mandrel as in 
Fig. 2, and is rotated between the lathe 








Fic. 1. 


rear of the head. The distance between 
the roughing and finishing cutters in 
each head is sufficient to permit the 
roughers to complete their cuts before the 
finishing tools reach the work. 

The casting rests upon suitable sup- 
ports in the fixture on the lathe carriage, 
and is located sidewise by stop screws 
and setscrews in the upright brackets. 
The caps at the top are removable for 
admitting the work and they are pro- 
vided with clamp screws for securing the 
case in position for the boring opera- 
tion. 


BorRING CRANK CASE IN THE LATHE 





centers while the ends are faced off true 
with the bored openings. 


PLANING, DRILLING AND BORING 


The planing of the flat faces of the 
crank case is accomplished with the cast- 
ing mounted true by its bore, and the 
case is then drilled for stud and screw 
holes and other small openings, with jigs 
operated under a Baush multiple-spindle 
driller, as in Fig. 3, which represents 
the machine set up for drilling the stud 
holes in the top of the case. 

The large openings for the cylinders 


are bored in the crank case with the 
tools shown in Fig. 4, whivh illustrates 
a set of four inserted-tool cutter heads 
in a Foote-Burt 4-spindle machine, with 
the work mounted upon an arbor sup- 
ported between the end walls of a spe- 
cial fixture. The crank case fits nicely 
between the ends of the fixture and is 
kept from turning upon its arbor by a 
block between its lower face and the 
fixture base. 

The arbor is bored crosswise and fitted 
at four points with hardened and ground 
guide bushings for the boring bars, and 
these determine accurately the center dis- 
tances between the openings bored in the 
crank case. The method of protecting the 
bearing bushings from chips and dirt by 
means of leather washers, is_ clearly 
shown in the halftone. 


MACHINING CYLINDERS 


Twenty pairs of cylinders are seen in 
Fig. 5, mounted upon the platen of a 
Cincinnati planer for the machining of 
the bosses and seats on the side walls 
of the cylinders. The ends (top and 





Fic. 2. FACING CRANK CASE-END 


bottom) have already been finished and 
when the cylinders come to the planer 
they are secured squarely against oppo- 
site faces of a central parallel extending 
the full length of the platen. The broad 
finished surface at the inner end of the 
cylinders and a lug at the outer end upon 
which the cylinder rests, enables the 
through-bolts to secure the castings 
squarely in position and hold them prop- 
erly during the planing process. 

The cylinders are bored on the Bea- 
man & Smith duplex machine, Fig. 6, 
where two double-cylinder castings are 








Fic. 3. DRILLING A CRANK CASE 


held in the fixture and two cylinders (one 
in each pair) bored simultaneously. 
Roughing and finishing cutters are used 
and the table is then shifted between a 
pair of stops to bring the other two cyl- 
inders into position for boring and at 
the exact center distance required. 

The worktable is indexed half way 
around to bring the tops of the cylinders 
opposite the boring bars for the machin- 
ing of the valve cage openings. 

In boring the cylinders about 0.007 
inch is left for grinding, an operation 
which is accomplished upon the Brown & 
Sharpe cylinder grinder, Fig. 7. The 
fixture for holding the work is so ar- 
ranged that after one cylinder is ground 
out to size, the double casting may be 
reset accurately by the locating pins and 
bolts through the base, so as to bring 
the other cylinder bore into position for 
grinding. 


MILLING CONNECTING RODS 


Figs. 8 and 9 illustrate the fixture em- 
ployed for straddle milling the ends of 
forged connecting rods on a Cincinnati 
miller. 

A swiveling fixture is used for holding 
the rods and two pairs of straddle mills 
are carried on the arbor. The jaws of 
the fixture are offset from the center a 
certain distance and the two pairs of 
cutters spaced accordingly, so that 
when the fixture is set in one position the 
large end of the rod will be milled by the 
inside pair of cutters and when turned 
half way round the smaller end will be 
faced by the other pair of cutters and 
will be central with the surfaces just 
finished with the first pair of mills. 

The fixture is represented in its first 


are 





AMERICAN MACHINIST 





setting in Fig. 8, this view showing also 
the locating plug by which the device is 
accurately swiveled through 180 degrees. 
The long handle at the top clamps the 
swiveling member securely after it is in 
position. The second setting, with the 
other end of the rod ready to pass be- 
tween the two outer cutters, is shown in 
Fig. 9. 


DETAILS OF THE FIXTURE 


The jaws of the fixture provide a com- 
pensating form of bearing for the con- 


January 18, 1912 





Fic. 4. BORING A CRANK CASE 


necting rod which assures its being held 
properly for the milling operation, and 
without danger of distortion when 
clamped in place. The sketch, Fig. 10, 
may be referred to here to illustrate the 
scheme. 

This sketch is a section across the 
small end of the rod and through the 
vise jaws at the end. The other end 
of the vise or fixture has one fixed jaw 
against which the connecting rod is 
forced by a screw which presses upon 
a movable flat jaw. This pressure, then, 
confines the work in the fixture and it 
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remains for the jaws at the smaller end 
of the rod to adjust themselves to what- 
ever irregularity there may be in the 
forging, and this is made possible by the 
construction represented in the sketch, 
Fig. 10. 

At the back of the connecting rod A 
will be seen a half-round shoe B in- 
serted in the fixed jaw and adapted to 
rock and accommodate itself to the work 
so that when flat jaw C is set up tight 
all four edges of the rod are gripped 
between the two jaws. Both jaws B 
and C are about 1 inch in width (like 
the two at the other end of the fixture) 
and with both of the clamping screws 
tightened, the connecting rod is _ held 
firmly and without springing. 
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BoRING CYLINDERS 
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Fic. 10. SECTION THROUGH FIXTURE FOR 
M!ILLING CONNECTING Rops 


TRADDLE MILLING CONNECTING RopDs 


Fic. 7. GRINDING CYLINDERS 


The sketch merely illustrates the idea 
without showing each detail of the vise. 
It should.be stated that in the actual con- 
struction, provision is made for retaining 
the jaws in the fixture, so that while they 
may float to accommodate various con- 
ditions, they cannot drop out of place 
and interfere with the rapid setting of the 
work. 


ANOTHER MILLER FIXTURE 


In Fig. 11 another interesting fixture is 
shown in position on the miller. This is 
used for holding the connecting rods 
while the caps are split by a saw on the 
end of a cutter arbor. 

As represented, the rods have been 
faced and bored out and the cap- and 
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clamp-bolt holes drilled before the work 
is placed on this fixture. The device is ar- 
ranged for holding six rods and these are 
against 


located six half-round plugs 
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on top of the faced end of the rod. This 
will be seen clearly in the sketch, Fig. 12. 
The nut on the floating stud at the smaller 
end of the rod is then tightened and the 
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which fit the hole bored in the large end 
of the rods. The studs for the small 
ends of the rods are loose in the fixture 


splitting saw. 
work correctly from the crankpin end and 
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FIXTURE FOR SPLITTING CONNECTING Rop CAPS 


work is ready to be passed under the 
This method locates the 





Fic. 11. SPLITTING CONNECTING Rop Caps 


and as each rod is slipped onto its stud 
at the front of the fixture, it is pressed 
back tight against the half-plug at the 
rear and while held firmly in this posi- 
tion a half-round washer is screwed down 


prevents springing or straining of the 
rod. 

Some further methods employed in this 
factory will be described in another ar- 
ticle. 
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Tapping Holes Square with 
the Surface 


By P. W. PHILLIPs 


Although it does not seem to be gener- 
ally known, the best way to tap a short 
hole that has to be perfectly square, with 
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TAPPING HOLES SQUARE WITH A SURFACE 


a machined face, is, after tapping a few 
threads with the taper tap, screw a nut 
onto the tap, as illustrated, and bring 
down to the face. This nut, held by a 
wrench while the tap is being turned, will 
insure the tapped hole being square with 
the face. 








Valuable Scrap 


The scrap material in connection with 
the building of the Panama Canal has 
netted the government a_ considerable 
sum. Bids were recently opened in 
Washington for the purchase of all the 
French scrap remaining on the Isthmus 
and not taken up on the property papers 
of the commission and credited to the 
French scrap account. It was stipulated 
that three years should be allowed in 
which to remove all the material, and 
that the Panama railroad should charge a 
flat rate of $2.25 per ton for hauling to 
seaports, loading to be done by the con- 
tractor. The highest bid was $215,000. 
Dealers in scrap recognize about 300 
classifications of iron and steel, and it 
is stated by the successful bidders that 
practically every grade is to be found in 
the scrap, which their men are sorting. 


3 








From an advance report of the U. S. 
Geological Survey on petroleum, covering 
the year of 1910, it is interesting to note 
the extent to which oil enters into railroad 
transportation. The total length of rail- 
road line operated by the use of fuel oil in 
1910 was 21,075 miles, a trackage equiv- 
alent to that of practically five transcon- 
tinental lines stretching across the United 
States, from ocean to ocean. Some of the 
lines that use oil, however, also use coal. 
The number of barrels of fuel oil—of 
42 gal. each—consumed by the railroads 
of the country in 1910 is stated to have 
been 24,526,883. This included 768,762 
bbl. used by the railroads as fuel other- 
wise than in locomotives. The total num- 
ber of miles run by oil-burning engines 
in 1910 was 88,318,947. 
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Training Mechanics and Engineers 


One frequently hears the expression, “I 
learned my trade while the old style ap- 
prenticeship was in vogue.” There is no 
question of the merits of the system faoi- 
lowed twenty or more years age and 
again there was room for great improve- 
ment. Many of the tasks performed by 
the indentured apprentice of that day had 
little or no bearing on the trade. The 
demand for mechanics was restricted to a 
comparatively few industries of small 
size. Specialization is now a recognized 
necessity to the success of any industrial 
institution. There are opportunities for 
the young man to obtain work of a nie- 
chanical nature or in some office where 
the pay is much more attractive. The 
system of twenty years ago would nct 
stand a chance under the present con- 
dition. Where is there a boy who would 
pull a truck, sweep the floor, cut the em- 
ployer’s grass, put in the winter’s suprly 
of coal, or take care of the children while 
the employer’s wife was on a shopping 
expedition? A parent would not per- 
mit his son to become indentured for any 
trade under such conditions. 
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The present age of specialization has 
not lessened the need for the services of 
the all-round mechanic, and progressive 
wide awake employers are well aware 
of this fact as witnessed by many ex- 
amples of superior apprenticeship courses 
in their works. They have adjusted their 
organization to the changed conditions by 
the introduction of specialization in the 
apprenticeship branch as well. The elimi- 
nation of needless operations in the de- 
velopment of the youth is as essential to 
efficient results as the elimination of ur- 
necessary movements where the fabricat- 
ing of any other product is concerned. 

There are not many who would care 
to have our present educational meth- 
ods changed to those of fifty years ago. 


TRADE APPRENTICES IN SHOP SCHOOL 


By C. E. Downton* 








Wide-awake employers 
have adjusted their organi- 
zations to the changed con- 
ditions by the introduction 
of specialization in their 
apprenticeship branches. 


A system which provides 
that the apprentices per- 
form only such operations 
as bear directly on their 
training. 
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To change from our present methods of 
training mechanics to that of twenty years 
ago would be as radical. 

Germany is considered by many to be 
in advance of any other country in the 
education of young men for the various 
trades, probably on account of the tend- 
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ency we Americans have of looking to 
foreign countries before making a care- 
ful inspection of conditions at home. 

I had the pleasure of talking to a 
gentleman who is responsible for the in- 
troduction of our modern, American ap- 
prenticeship system in his employer’s 
works. This man had visited the indus- 
trial works of Germany to see if their 
methods were really superior to those in 
use in his plant in America and found the 
Germans ready to receive the American 
ideas as superior to their own. 

A professor of one of our prominent 
technical universities recently spent fif- 
teen months in Germany making a study 
of industrial education and on his re- 
turn to America, called to see what we 


were doing. His preliminary statement 
made before an investigation of our 
trades apprenticeship course was as fol- 
lows: 

“Germany has solved the question of 
industrial education.” 

When he had finished visiting and had 
gone through the works and shop school, 
he admitted the superior methods of our 
scheme and acknowledged that we too 
had been doing much toward the solution 
of this most perplexing question. 


THE ORGANIZATION OF THE SYSTEM 


Our organization consists of an assist- 
ant superintendent in general charge, a 
general foreman of the training depart- 
ment, a foreman of the training depart- 
ment, and a foreman to look after those 
apprentices who are scattered throughout 
the works and who have received the pre- 
liminary practice in the training depart- 
ment. General supervision of all of our 
apprenticeship courses is given by a com- 
mittee composed of a representative of 
our works, of our engineering, and of our 
sales departments. 





A VIEW IN THE WESTINGHOUSE CLUB 


There are also a sufficient number of 
selected expert mechanics who devote 
their entire time to instruction, each in- 
structor having not more than 15 appren- 
tices under his immediate supervision. 

There are many advantages in having 
a separate department equipped with ma- 
chine tools operated by apprentices under 
the instruction of selected expert mechan- 
ics. One of the principal qualifications of 
these shop instructors is, a temperament 
and disposition to understand bovs 
Each boy is started according to a defi- 
nite plan. He is told of the proper care 
of the machine tool, speeds, feeds, etc., the 
first principle being to develop the me- 
chanical instincts along the right lines, 
by bringing out the necessity of accuracy 
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and quality of the work, rather than vol- 
ume. If the boy is started correctly little 
trouble will be experienced throughout 
his entire service. Our scheme enables 
us to give each apprentice a thorough 
preliminary training on a particular tool 
and then place him in some department 
in the works to continue and finish his 
training on this tool. Accuracy and pro- 
duction are involved and when the ap- 
prentice reaches the proficiency of the 
regular workmen about him, we feel that 
he has acquired sufficient experience to 
warrant a change to another tool. The 
apprentice training department is again 
used to start him and put him through 
the preliminaries of another tool, when 
he is again sent to the main shop for 
further experience on that tool. These 
cycles are repeated until the standard 
machine tools including engine lathes, 
vertical boring mills, planers, shapers, 
slotters and bench work have been thor- 
oughly mastered. This method is prob- 
ably more expensive than if the appren- 
tice were left in the apprentice training 
department for two full years, after which 
he would serve two more years in the 
main shops, but the sandwich method 
keeps the apprentice in closer contact 
with the workmen and actual shop con- 
ditions. 

Fifteen boys seems to be about the 
right number to place under the direction 
of an instructor in order to obtain the 
very best results. These instructors watch 
carefully the: manner in which the work 
is set up on the platen, centering, brac- 
ing, etc. The speed and feed are given 
close attention and at the same time the 
boy is allowed to take the initiative and 
carry the work to the length of his ability, 
thus avoiding having him feel that he can 
depend altogether on the instructor. 


CLose ASSOCIATION IS BENEFICIAL 


Close association and fuil interest of 
the instructors in the progress of the 
boy provide a champion when the boy is 
transferred to the shops and is placed un- 
der a strange foreman who probably 
would not appreciate his capabilities and 
general characteristics. 

One of our very best apprentices, of a 
somewhat nervous and timid disposition, 
was sent to another department. The 
strange environments affected him, re- 
sulting in a few blunders. The inspector, 
in looking over his work, criticized with- 
out any consideration of the boy’s lack of 
experience. He was condemned to ever- 
lasting disgrace and would probably have 
continued to turn out inferior work with a 
nagging inspector continually snapping at 
him, finally resulting in his discharge or 
quitting. The boy knew he could obtain 
sympathy and good advice from those 
who had to do with him in the past and as 
a result of a little getting together be- 
tween the foreman of the training de- 
partment and the foreman and the in- 
spector of the shop department, a mu- 
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tual understanding was had and the boy 
received the encouragement necessary to 
bring out the best that he possessed. 

Before the introduction of the special 
training department, when the apprentices 
were started in here and there among the 
various shop departments, approximately 
50 per cent. of those who commenced the 
course quit before the expiration of the 
first two years service; now we have less 
than 5 per cent. leave and the majority 
of these are advised to do so on account 
of their unfitness for the trade. 

Great care is exercised in the choice of 
the young men. They must pass an ex- 
amination in arithmetic, be of fair size, 
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The problems are concrete, bearing di- 
rectly on the work being done in the 
shops. Usefulness furnishes the incen- 
tive to master the principles involved. 
Under former conditions where the ap- 
prentice was under the supervision of the 
department foreman, whose main inter- 
est was then and will continue to be pro- 
duction and low costs, the apprentice 
would often be kept on a miller, driller 
or other of the simpler tvols for a 
period varying from eight to twenty 
months. This cannot occur where there is 
a separate department whose function is 
to keep in touch with each individual ap- 
prentice and whose interest centers en- 
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of neat appearance, display thorough con- 
versation and an earnestness in their de- 
sire to take up the trade. Antecedents, 
environments and previous associations 
govern our conclusions. The son of one 
of our superior mechanics will be pretty 
apt to stick and become a good mechanic. 
(Preference is given to the sons of our 
employees). 


THE CLAss RooM INSTRUCTION 


The work in the shop is supplemented 
by class-room instruction in mechanical 
drawing and shop problems. Four hours 
per week, in two periods, from seven till 
nine a.m. are devoted to this work. The 
apprentice is paid the regular shop rate 
for all times spent in the class room. 
The mechanical drawing instruction is of 
a nature that permits each individual to 
progress independently and at certain pe- 
riods they are segregated, the more ad- 
vanced being collected into an advanced 
class. Abstract principles are omitted. 





APPRENTICESHIP SERVICE 


tirely in the most efficient development 
of mechanics. Production with them is 
of secondary importance to the proper 
training of the boy. There is no danger 
of a boy continuing on the course who 
does not have the proper inclination or 
natural inherent qualifications for the 
trade. The boy who should be following 
some commercial or mercantile line is 
soon apprised of the fact, so that he wiil 
waste but little time at something to 
which he is not inclined. This is not only 
fair to the company but is also of great 
moment to the boy. 

In order to successfully carry through 
any plan of apprenticeship service the 
full coéperation of all concerned must be 
in evidence. The foremen’s interest must 
be awakened to the necessity of doing 
their full part. Unless they are inter- 
ested any plan will fail. They are in 
many cases the most pronounced oppon- 
ents to an apprenticeship system, because 
it interferes with their production to 
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change an apprentice from one occupa- 
tion to another at a time when he be- 
comes most useful. Nevertheless, with 
sufficient patience and perseverance, this 
prejudice can be overcome and they be- 
come the strongest advocates. The co- 
operation of the parents is secured 
through the reports that are sent out to 
them every four months. 


APPRENTICESHIP SHOULD SUPPLEMENT 
CoLLeEGE WorK 


The training of skilled mechanics is 
but one of our problems for we use many 
men whose success in their work is based 
on a knowledge of the sciences. The 
college does not exist that can supply 
the practical experience that will ma- 
ture men for efficient service immediately 
upon leaving. The training can at best 
be elemental in preliminary preparation 
for any of the various lines of industry 
which the student may eventually select 
At this early age in his development, a 
young man has very vague ideas regard- 
ing the particular branch of the work for 
which he has a natural taste and aptitude, 
and the college work, being of a more or 
less primary nature, is not of much serv- 
ice in aiding him to determine whether 
he has special qualifications for pure 
engineering, for design, for executive 
management, or for selling. 

The college work, therefore, should be 
supplemented by some sort of an ap- 
prenticeship service, which will give the 
graduate a systematic training in shop 
methods and a familiarity with the prac- 
tical uses of materials. 

What does the young man fresh from 
college know of the conditions under 
which labor is successfully directed ? 
This can only be learned through actual 
contact with the men in the shops. They 
soon learn to appreciate and are many 
times surprised at the scientific knowl- 
edge possessed by the average American 
mechanic. By entering the works fresh 
from college, his senses are keen to the 
opportunities afforded to see placed into 
practical use some of the principles 
learned. Every operation is easily grasped, 
owing to his familiarity with scientific 
data and technical theory and his am- 
bition is inspired to prove that his knowl- 
edge can be of service. 


THE GRADUATE STUDENT CouRSE 


The graduate student course is not the 
result of a haphazard development, but 
has come about through the years of ex- 
perience and changed conditions covered 
since the organization of the company. 

In the earlier years, before the advent 
of the technical graduate, the electrical 
industry was dependent for its progress 
upon mechanical ability. Little being 
known of theory, the design was carried 
through by a sort of cut-and-try method. 
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Later the technical graduate entered the 
profession through the testing rooms, 
where he received his training for ulti- 
mate service in the engineering and erect- 
ing departments. Then as the industry 
grew, and the design became more in- 
tricate, it became necessary to place it on 
a more systematic basis. A _ necessity 
arose, therefore, for the development of 
men in the construction of apparatus 
through actual association in the building 
of the product. 

The testing department is in a sense 
an inspection department. The man who 
had not received the shop training prior 
to going to the testing department was 
decidedly handicapped through his lack 
of knowledge of the apparatus. In case 
of some defect he was unable to state 
its nature exactly, and in many cases a 
fault that might have been discovered be- 
fore the machine was actually put on 
test, resulted in considerable loss of time 
and in many cases considerable damage. 
Then again, it was found that the testing 
department, whose force is made up prin- 
cipally of technically educated men with 
similar ideas in regard to their future 
work, did not afford the opportunity to 
learn how men are handled and the nec- 
essarily broadening’ effect resulting 
through association with actual shop 
conditions. Later it was found that the 
shop and testing work could be further 
effectively supplemented through actual 
instruction in the class room in the form 
of lectures and catechism covering the 
principles involved in the design and 
operation of the apparatus. The graduate 
student works more intelligently and is 
made ready for a position of greater use 
to the company in a shorter period of 
time. 

Great care is exercised in the selection 
of young men for the graduate student 
course, through visitation to the various 
leading technical schools, personal inter- 
views with the applicants, and the co- 
operation of the professors. 


How THE Course. IS SCHEDULED «~ 


The shop course is carefully scheduled 
to avoid confining the technical graduate 
to any particular department of the works 
for a longer period than is sufficient to 
fix well in his mind the methods involved 
in the construction of the apparatus pro- 
duced and there is by no means a desire 
to keep him at a particular operation 
until he becomes a skilled mechanic. It 
is aimed to familiarize him with the 
practical application of the elementary 
principles which he has already studied, 
so that he gradually becomes accustomed 
to think along mechanical lines. 

For convenience the schedule is divided 
into three divisions, Power, Railway and 
Industrial, thus following out the regular 
shop organization. Groups of graduate 
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students are placed in each division and 
remain there throughout the first year. 
The work of each division is quite simi- 
lar, so that the shop and testing experi- 
ence is about the same, regardless of the 
division with which he is associated. This 
plan also enables us to maintain closer 
supervision and obtain a better under- 
standing of the capabilities and industry 
of each student, since he becomes well 
known to fewer foremen and supervisors. 

The scheduled course for the first year 
includes assembling, winding and testing 
and is of a general nature, no attempt 
being made toward specialization. More 
attention is given to specific branches 
during the second year, when we know 
something of the graduate student’s in- 
clinations. Some readily adapt them- 
selves to pure er.ineering, salesmanship 
or some other work of a commercial na- 
ture, others to manufacturing, erecting. 
and operating. 

Those who are inclined to sales work 
spend from four to six months in the 
commercial-training department, where 
they receive further instruction in the 
performance and application of the ap- 
paratus and the science of salesmanship. 

Attendance at the class-room meetings 
during certain working hours is necessary 
and an equivalent of six hours per week 
outside of the class room must be de- 
voted to assigned reading, study, and 
technical meetings. 

The graduate student continues on the 
work outlined until he has prepared him- 
self for filling satisfactorily a regular 
position in the company’s service as a de- 
signer, erection engineer, salesman or 
some other position of equal moment. 
Preference is given to those who prove 
their worth by aptitude and diligent at- 
tention to duty and who show an in- 
telligent appreciation of the work. He 
is not expected to remain on the course 
for a longer period than two years. 


THE WESTINGHOUSE CLUB 


The Westinghouse Club is not exactly 
a part of the apprenticeship system, 
nevertheless, this article would not be 
complete without giving some description 
of the club and the important relation it 
bears to the company’s endeavors for 
the betterment of its employees. 

The club was organized in the spring of 
1902 with an initial membership of one 
hundred and fifty men, the majority of 
whom were apprentices, engineers and em- 
ployees of the testing departments. The 
club was then called The Electric Club 
for the reason that it was fostered by the 
Westinghouse Electric & Manufacturing 
Co. only. Later the necessity afose 
for an extension of the scope of the club, 
to include representatives of the various 
Westinghouse companies of the vicinity. 

This move involved changing to en- 
larged quarters and renaming club. The 
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membership now consists of about nine 
hundred, 62 per cent. of whom are gradu- 
ate students. 

The club furnishes facilities for social 
recreation, educational and physical bet- 
terment, the first being in the form of 


dances, smokers, entertainments and 
musicals. The educational sections are 
both technical and general and the 


courses include excursions to the various 
industrial plants in Pittsburg or vicinity. 
There are also small engineering socie- 
ties of limited membership. 

Ample facilities are afforded for physi- 
cal development through the gymnasium, 
with a floor area 65x140 ft., equipped 
with the necessary apparatus for class or 
team work. Hand-ball courts, basket ball, 
dumb-bells, wands, etc., are provided. A 
competent physical director is in charge 
of all gymnasium work and athletic 
sports. 

The club is managed by a board of 
thirteen directors, who appoint the club 
manager and chairmen of the various 
committees, consisting of athletics, enter- 
tainment, excursions, house, lectures, li- 
brary, membership, music, publication, 
publicity and mechanical sections. 








Keeping the Inspection Cars 
in Repair 


As is customary on almost all railways, 
gasolene-propelled inspection cars are 
used by Colonel Goethals as well as the 
division engineers in keeping in touch 
with the work which is going on in their 
division. There are six of these cars in 
all, three of them being kept at Cul- 
ebra, which is the headquarters of the 
officials of the Canal Commission. There 
are several different types of cars, the 
latest being the large and closed car, 
which is used by Colonel Goethals in 
taking official visitors over the canal, and 
is familiarly known to the men as the 
“yellow: peril.” For his own personal 
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SHOP WITH AN OLDS 
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inspection he uses one of the smaller 
cars, as he is one of the most democratic 
of men in his personal tastes and ac- 
tions. 

As an indication of the way in which 
material at hand has been utilized as 
far as possible, I photographed a small 
motor which is being used to drive the 
lathes and other machinery which are in 
the small repair shop, or garage, at Cul- 
ebra. This, as will be seen, is a small 
gasolene engine of the Olds persuasion 
which had done good service in one of 
the early cars which was used on the 
work. This had simply been mounted 
in a substantial frame, and a pulley on 
the other end of the engine shaft en- 
ables it to drive all of the machinery nec- 
essary for the work to be done. It will 
also be seen that there is an electric 
motor provided which can be used in case 
of necessity, or, for any reason, the en- 
gine is out of commission. 

Fig. 2 shows one of the lathes which 
belongs to the French regime, with its 
triangular bed and peculiar overhanging 
carriage. This carriage is racked along 
by the lower handle, and the lead screw 
is at the bottom of the bed, as can be 
seen by the position of the large gear 
wheel at the end, as well as by following 
the screw itself. 


CuTTING A LEAD SCREW 


The man in charge of the garage, 
whose card went astray, with a lot of 
others in an express package which never 
reached home, and who must conse- 
quently be nameless at present, tcld me 
of an interesting job he did in cutting a 
lead screw on this lathe. 

The lathe shown has a metric lead 
screw, and with it he cut an eight-pitch 
left-handed lead screw, twice the length 
of the bed by turning it end for end. 
This was done so successfully that the 
error, as nearly as he could measure 
with instruments at his command, was 
0.01 ifch in each six feet. 
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Making a Gear Scale 


By EpwARD SOBOLEWSKI 


The accompanying sketch shows an 
ordinary architect’s rule which I changed 
to a gear scale. With a needle I drew a 
straight line over the first 3 in. I bor- 
rowed a gear scale from one of the boys 
and marked the first inch in 14ths, the 
second in 12ths, and the third in 10ths. I 
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THE GEAR SCALE 


put prick-punch marks on each division 
and also on every inch line following. 
Thus when I have gears to lay off, I 
simply set my dividers on one of the 
inch marks and get the correct radius in 
10ths, 12ths or 14ths. 








In casting brass, be sure to use a sand 
fine enough so that the molten metal will 
not cut into it seriously, but if the sand 
is not fine, then use a facing mixture of 
talc or plumbago mixed with clay wash, 
or else treat the surface with flour and 
plumbago so as to prevent the metal cut- 
ting into the face of the sand. Cores 
should also be washed if the sand is at all 
coarse. Where brass molds are to be skin 
dried the surface is frequently sprayed 
with molasses or glutrin. The surface may 
also be improved by smoking it. This is 
accomplished by turning the mold face 
down, supporting it by the ends, and tak- 
ing a little rosin in a suitable hand ladle 
or other pot, setting fire to it so that it 
will burn with a smoky flame, and then 
passing it under the face of the mold 
until the latter is covered with a thin coat 
of fine black soot, which forms an efficient 
facing. 
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Standardization of Machine ‘Tools 


The address delivered by Mr. Alford 
before the National Machine Tool Build- 
ers’ convention, and published on page 
725, Vol. 35, deals with a subject which 
should be intensely interesting to all who 
are connected with the machine-tool in- 
dustry. Following the request of the 
AMERICAN MACHINIST for discussion I de- 
sire to present the following; not in a 
spirit of criticism, but solely as the sub- 
ject appears to one who has been closely 
identified with the machine-tool industry 
in various capacities for about 25 years. 


STANDARDIZATION OF NAMES 


The standardization of the names of 
machine-tool parts, or technical terms for 
the parts of all classes of machines for 
that matter, is without question a step 
in the right direction. The adoption of 
such standard terms will tend to simplify 
description, and cannot in any way affect 
the commercial status of the machines 
bearing these names. The commercial 
or competitive advantage of a given ma- 
chine must not be impaired, but the 
standardization of names would not pro- 
duce a result similar to a standardization 
of parts. 

I doubt, however, if even the standard- 
ization of names will ever be thoroughly 
accomplished in our own language, or 
in others where a given object can be 
described by a plurality of names. Our 
Western friends call the New England- 
ers’ pail a bucket, his borough a village, 
his beast a horse, etc. The same condi- 
tion exists in technical terms to a great 
extent, as in headblock or headstock, 
tailblock or tailstock, table or platen, etc. 

Suppose we confine the word “dog” 
to only that form which is used for ad- 
justing the planer stroke and things sim- 
ilar, then what are we to do with the 
lathe “dog”? If we decide to christen 
the lathe dog the “driver,” we must find 
another word for the driver which is 
secured to the faceplate for driving the 
arms of gears, etc. 

There is truly a distinction between the 
bed and the base, because the bed usu- 
ally rests upon the base or leg—prefer- 
ably the former, I should say. The words 
jig and fixture are not analogous. A 
jig is something made for securing or 
duplicating’ a certain detail, while a fix- 
ture may be an indexing head for a 
miller, a boring bar for a lathe, or a 
chuck for the planer; all of which may 
be used on a variety of work. 

If we call a drill press a “driller” and 
a milling machine a “miller,” to be con- 
sistent we should call the lathe a “turn- 
er.” It certainly is more descriptive. A 


vertical boring mill should be a vertical 
turner because we all know that a boring 
mill does a great deal more turning than 
boring. Further, it is not a mill because 
a mill either saws or grinds, and a boring 
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Names, designations and 
capacities should be stand- 
ardized. Mechanical de- 
tails, operating movements 





or anything whatsoever 
affecting design should not 
be standardized. 











*Chief engineer, Lodge & Shipley Ma- 
chine Tool Co. 
mill does neither. We can let the “mill- 
ing machine” alone as a miller because 
its principle is that of sawing. 


STANDARDIZATION OF CAPACITIES A GOOD 
PROPOSAL 


I do agree with Mr. Alford in that a 
14-in. lathe advertised and sold as a 14- 
in. lathe should be capable of turning a 
finished 14.-in. diameter over its vees. 
Standardization here is badly needed. 
One lathe builder started this practice 
several years ago, offering as an excuse 
to competitors that he was doing this be- 
cause the compound rest was extremely 
weak on all small lathes, and that this 
extra approximate inch in height of cen- 
ters gave the desired results. He later 
found that the compound rests were 
light on his larger machines, so to 
avoid hard feeling he “jacked these up,” 
too. After a short time another lathe 
builder dropped the tailstock vees below 
the carriage vees and made his 16-in. 
lathe swing 18 in. It did not look so 
much like a raised machine if you were 
standing directly in front of it because 
the carriage vees hid the lower portion 
of the headstock and tailstock. 

Most all lathe manufacturers have been 
forced to raise the swing of their ma- 
chines to meet this competition success- 
fully, betause the manufacturer or agent 
selling the raised machine sold it in many 
cases as the size larger. Such practice 
as this will undoubtedly give the manu- 
facturer who indulges in it first a tem- 
porary advantage, but we all know that 
it will only be temporary, and that soon 
others will be forced to the same things. 

Now when all lathe manufacturers 
make a 14-in. lathe swing 16 in. what 
are these first increased-swing advocates 
then going to do? The compound-rest and 
drop-vee “gag” won’t be a valid excuse, 
so they will have to come “out in the 
open” and say frankly that they are rais- 
ing their 14-in. machine to swing 18 in. 
in order to slip it over occasionally as 
an 18-in. machine. “Our light 18-in. 
lathe” you can almost hear them say. 
Competition will again step in and take a 
hand and start another raise—and so on. 





This practice cannot but result in ex- 
pense to all manufacturers and without 
any gain in efficiency of the tool itself. 
The users are also responsible for this 
in demanding and encouraging it. 

A standardization of capacity between 
centers would be a good thing and would 
obviate any sharp practice of selling a 
6-ft. bed for an 8-ft. It is just as rea- 
sonable to do this as it is to give the ex- 
tra capacity in swing. 

If this raising practice continues it 
will eventually mean our present 14-in. 
lathe selling as a 16-in., and in time we 
will not hear any more about increased 
swing. An 18-in. lathe will then sell as 
an 18-in. lathe and at a 16-in. price. The 
increased swing will permit of increased 
duty, and increased duty will call for in- 
creased proportions. We mray then ex- 
pect to see what was a raised 14-in. lathe 
as strong, if not stronger, than our pres- 
ent 16-in. The whole scheme is wrong 
and the manufacturer taking this sup- 
posed advantage should see the fallacy of 
such a course. 

The power rating or metal-removing 
capacity is, of course, a great factor to 
consider when installing a machine tool, 
but the greater one is that which may be 
called metal-removing capacity for a 
given length of time or, in other words, 
length of life of the tool. A works man- 
ager may install a miller with great 
power capacity yet so improperly de- 
signed and so poorly built in other re- 
spects, that its capacity to remove metal 
at the beginning would not obtain a suffi- 
cient length of time to make its installa- 
tion profitable to the user. An increased 
price for the machine in this case would 
not be justified. 

The designing and building of machine 
tools having great metal-removing capac- 
ity, great length of life, and originality 
of design giving greatest convenience of 
operation is an art. In my opinion those 
able to do these things should be amply 
rewarded by a large demand for their 
product. 

Some time ago I had the good for- 
tune to go through a large factory having 
in use a number of machines for doing 
bar work automatically. These machines 
were working on %-in. stock and running 
at over 500 revolutions per minute. 

The superintendent of manufacture 
said: “There’s nothing can touch them on 
small bar work. Have tried every other 
make and know. I have removed the 
spindle from one machine and placed it 
in another and it fitted perfectly and went 
along about its business as though noth- 
ing had happened.” 

There was no noisy gearing or uneven 
movement or shock when the turret 
started or stopped. All parts subjected 
to severe duty were made of steel and 
hardened. Such a machine gives evi- 
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dence of carefully thought-out design and 
great consideration for the duties to be 
performed. The proper mechanical move- 
ments are supplied for performing the 
various functions instead of a cheaper 
device susceptible to more or less trouble 
in upkeep. To build and market a ma- 
chine that appeals to the man responsible 
for production is the correct way to deal 
with competitors, and not by an extra inch 
here and there with the idea of gaining 
advantage in capacity. 


SPINDLE TAPERS 


The standardization of miller- and drill- 
er-spindle tapers is about realized. The 
lathe-spindle taper cannot be made to any 
existing standard on account of the varia- 
tion of size of hole through the spindles. 
Not so much the variation in holes of 
spindles of lathes of equal size and dif- 
ferent makes, but on account of the va- 
rious sizes of lathes of a single make. 
The spindle tapers are not uniform prin- 
cipally on this account. If we standard- 
ize the lathe tapers it would be well to 
decide upon some standard which is self- 
indicative, instead of one so inconsist- 
ent as the “Morse,” with its varying rates 
of taper per foot and its great difference 
between thé sizes. These make it impos- 
sible many times to use even a Morse 
standard taper. 

I agree with the first principle, dealing 
with the standardization of the capacities 
of all machines. All tools of a given 
size should have the same scope or range 
as regards the admission of a piece of 
work. I am not very optimistic, how- 
ever, as to the realization of this for the 
principal reason that the new concern 
beginning to market its product must 
have some advantage over its competi- 
tors. The greater percentage of new con- 
cerns starting in to manufacture a stand- 
ard line of machine tools adopt some 
other’s design, and then increase the ca- 
pacity in order to give more. A new con- 
cern attempting to make and market a 
standard machine, has a tedious time es- 
tablishing a trade, unless it gives greater 
value in increased capacity; assuming 
that there are no features of design su- 
perior to its competitors’. It is impossi- 
ble for the new concern to furnish as 
good workmanship with a new organiza- 
tion. 

The manufacturer just beginning must 
fight a harder battle to gain a foothold 
than the one who has been in business a 
mumber of years, and has a thoroughly 
erganized sales force and an established 
trade. The prospective customer must be 
shown some good reasons why he should 
buy the product of an unknown, when 
he has his factory full of well known 
makes of tools. Right here is where 
the new manufacturer is strong with his 
greater capacity. 

The same holds good with the agent. If 
an agent can buy a No. 2 miller with 
25 per cent. greater range at the same price 
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as the smaller machine, he is going to sit 
up and take notice. The agent does not 
lose any great amount of sleep worrying 
whether the party offering the bargain is 
making a profit. 


Devices FOR HOLDING CUTTING TOOLS 
AND WoRK 


The second principle calls for a stand- 
ardization of spindle noses, tapers, etc. 
If it is a good thing to standardize T- 
slots and tool holders of various kinds, 
then it is also a good thing to standardize 
still further. This leads us into many 
things which confine us-so closely to uni- 
formity of design, that there would be 
little left to choose from. Tailstock ar- 
bors would have standard sizes to receive 
the many fixtures which we clamp over 
them. All lathe vees would be standard 
size and distance from center to center 
to receive interchangeable steady-rests, 
and such special devices as may be ap- 
plied to machines of this kind. All tool- 
post slots would be alike. The tops of the 
carriage would have standard bolt slots, 
and all carriages be of uniform thickness. 
All lathe centers would be of uniform 
height. 

Some of the above uniformity would 
work a hardship on the poor fellow who 
had nothing to “howl” about but his wide 
bed, large vees and heavy carriage. 

It is considered a good thing to have 
miller T-slots of a standard size, and it 
is true that this is convenient in toolroom 
and jobbing work, whence changes are 
frequent. But even this is not used to a 
great extent in organized manufacturing 
plants. The repair or jobbing shop would 
benefit some by a thorough standardiza- 
tion, but not much good would come in 
the organized concern, where a certain 
machine has its equipment of small tools 
and is kept steadily at a certain class of 
work. In fact, there are many concerns 
where millers have had their chucks bolt- 
ed to them for months, lathes where 
chucks are never removed, and still other 
lathes that have never had a chuck. In 
many of the largest and most uptodate 
establishments they are using a machine 
for but a single piece. Standardization 
of machines in these plants would be of 
little value. These are the plants from 
which come the largest orders. 


OPERATING MOVEMENTS 


The standardization of operating move- 
ments dealt with in the fourth principle is 
now pretty much in evidence in all stand- 
ard tools. This is as much a matter of 
development and habit as anything else. 
Years ago all tailstock screws were made 
right-handed; the apron handwheel or 
ball crank was at the right instead of the 
left of the apron, as itis now. The hand- 
wheel for elevating the miller knee was 
formerly at the right instead of at an 
angle and at the left as now. In years to 
come all of this is very likely to be 
changed again. Designers may substi- 
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tute a lever or knurl, the movement of 
which will either raise or lower the knee 
to a nicety equal to our present crank- 
wheel. 


STANDARDIZATION OF Motors 


The standardization of motors would 
be of great assistance to all machinery 
builders whose product requires their 
use. When these standards are decided 
upon—if ever—let us hope that this 
standardization will go farther than the 
motor footpads. If all motors of a given 
type and rating had standard dimensions 
of the footpads, standard height to center 
of armature shaft, standard size and key- 
seat of shaft, and standard distance from 
end of shaft to center of field, then applica- 
tion would result in some pleasure to 
those having to apply them. This stand- 
ardization would mean an expense to the 
motor builder without an apparent pros- 
pect of his getting his money back. This 
may be his reason for not becoming en- 
thusiastic about it. 

This motor application is the best ex- 
ample we have of the embodiment of the 
product of one manufacturer into that of 
another. It is not a question of the man- 
ufacturer’s or designer’s choice, but sole- 
ly that of the customer, and the concern 
supplying the combination must bear the 
brunt. 

I know of nothing more vexing, unsatis- 
factory and altogether unprofitable than 
the application of motors to machine 
tools. With the large special machine 
requiring several months to construct, 
and where the motor is specified and 
can be worked into the design, its appli- 
cation is comparatively easy, whether 
standard or not. But with the smaller 
machines, and particularly the standard 
machine tools made and stocked, the mo- 
tor application is truly an annoyance. 

The standardization of the motor, as 
above described, would aid a minor per- 
centage of users, and yet prevent the 
greater percentage from getting an im- 
proved type, held in abeyance because 
of its effect upon existing standards. For 
selfish reasons, I would prefer to see the 
motors standard. The motor manufacturer 
has to bear the expense and I get the 
benefit, but to view it in an unselfish 
and broad light, I am doubtful if the 
best results would be obtained by hav- 
ing uniformity. 


GEOMETRICAL PROGRESSION FOR FEEDS 
AND SPEEDS 


The sixth principle—that of geometrical 
progression—seems to have a peculiarly 
alluring effect upon many who should 
know how far from the truth it is in many 
cases. An even graduation of speeds 
from the fastest to the slowest is geo- 
metrical progression, but if we use the 
fastest but 5 per cent. of the time, and 
the slowest but 5 per cent., we would be 
helping some to operate on these but at 
the disadvantage of those who are using 
the other 90 per cent. 
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At the last meeting of the Machine Tool 
Builders’ Association, a technical man, 
discussing speeds and feeds, stated that 
he would not install a machine tool un- 
less its speeds and feeds were arranged 
in geometrical progression. We all know 
what it is, because we have seen and 
heard so much of it in advertisements 
and description, so there is no need of 
dissecting it here. Geometrical progres- 
sion has been played across the board 
so much, that advocating its use makes 
a fellow feel like the man who had a 
canker sore on his lip, and someone told 
him to suck a lemon to cure it. 

A driller, we will assume, has eight 
speeds arranged in geometrical progres- 
sion, as follows: 20, 32, 51, 82, 131, 209, 
335 and 536. The correct carbon drills 
to use in cast iron for these speeds are 
as fellows: 1%, 43, 3, 1, 1%, 2%, 4% 
and 6% in. The same ratios would, of 
course, hold good for high-speed drills, 
but they would be larger. Now I would 
like to have some one of these gentlemen 
who would not have any other range of 
speeds, tell us what speeds they would 
use for drills of the following sizes: #,, 
4, 48, lve, 2%, 3 in., etc.? Also, what 
would they do with the speeds of 20 
and 32 and with drills 4% and 6% in. 
in diameter? It would be evidence of far 
better judgment in this-instance to make 
the speeds suitable for drills as follows: 
4, *&, UY, WM, 1, 1%, 156 and 2 in., and 
leave out the speeds which are never 
used. 

Take as an example a 20-in. lathe 
with a five-step cone and single back 
gear arranged in geometrical progression 
with a ratio of 1.5. The speeds begin- 
ning at 10 r.p.m. will be 15, 22.5, 33.75, 
50.62, 75.93, 113.89, 170.83, 256.24 and 
384.36. These figures may not be correct 
by a few thousandths of a revolution per 
minute, but are doubtless close enough 
for the average mortal. These speeds 
would be suitable, with the tool operat- 
ing at a cutting speed of 50 ft. per min., 
for diameters approximately as follows: 
0.5, 0.75, 1.125, 1.687, 2.53, 3.8, 5.7, 8.5, 
12.7 and 19.1. 

If all diameters to be turned were of 
the above sizes geometrical progression 
would be just the thing. It happens, 
however, that there are hundreds of diam- 
eters which have to be turned in this 
20-in. lathe, and among them stand out 


boldly the lonesome ten correct ones. 
What will we do with the 5¢ in. diam- 
eter size in the above instance? Also, 


what will we do with the 13¢-, 3-, 4%-, 
7-, 10- and 15-in. diameters; we have no 
correct speeds for these, no matter how 
close we are to geometrical progression. 

One manufacturer tells us he is with- 
in 3 per cent. and dwells upon this 
as being a decided advantage. Anyone 
can design a machine having speeds ar- 
ranged just as accurately—but what’s the 


use ? 


' diameters. 
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For real usefulness I should much pre- 
fer to have these speeds correct for 1-, 
2-, 3-, 4-, 6-, 8-, 10-, 12-, 14- and 16-in. 
It would be possible in this 
case to come nearer to diameters usually 
turned in a machine of this swing. 

Suppose we have a 3%-in. shaft in a 
lathe and are reducing it 7 in. or, in 
other words, taking a cut x% in. deep. 
The diameter at the point of the tool is 
25¢ in. Suppose now we are cutting at 
this 254 inch diameter at 50 ft. per min. 
The cutting speed at the 3%-inch diam- 
eter is 33% per cent. faster than at the 
254-inch diameter, or 6624 ft. per min. 
We cannot get the correct cutting speed 
here for all of the diameters coming be- 
tween 254 and 3™% inch, so we have to 
be satisfied with the speed that will 
stand the cut best. 

By referring to the 20-in. lathe above 
cited, with its speeds arranged in geo- 
metrical progression, we do not find a 
correct or even an average speed for this 
cut. Of two evils we choose the lesser, 
so we set our speed for the 3.8 diam- 
eter and by'so doing we lose about 9 per 
cent. in time. 

If we wish to turn a piece 16 in. in 
diameter at its correct cutting speed of 
say 60 ft. per min. we must set our speed 
suitable for the 12.7 in. diameter, be- 
cause the next one is for 19.1 in. and 
much too fast. We are thus compelled to 
use the 12.7-in. diameter speed and lose 
26 per cent. time in taking the cut. 

All practical men know that where the 
work is strong enough to stand it, the in- 
creasing of the feed to balance the di- 
minishing of the speed is the right course 
to pursue—and vice versa. Common 
sense—“‘good old horse sense”—is a 
handy thing to have around, along with 
the logarithms and slide-rules. 

It is, of course, true that the infinitesi- 
mal speed range is the most economical, 
provided the complication necessary to 
produce these speed changes is free from 
mechanical defects—that the construction 
is such that long, hard service is assured 
and that the frictional loss is not ex- 
cessive. 


To SUMMARIZE 


In summarizing I would say that the 
names of parts—technical terms—can be 
made standard. 

Tool holders, work holders, operating 
movements and anything whatsoever af- 
fecting design should not be standardized. 
Anything affecting design must necessar- 
ily narrow the scope of the designer and 
inventor and hinder progress. Were this 
carried out the machine-tool business 
would be placed on a basis similar to that 
of supplies. This is working toward an 
end which would be equality for all, ad- 
vantage for none. Smith would then 
have the same thing as Jones. 

If we are “dead sure” that the present 
spindle nose is the best thing that will 
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ever be devised, then standardize it—if 
the tapers, tool holders, work holders, 
operating movements and motors are be- 
yond improving, standardize them. But 
we are not sure. We know absolutely 
that all of these things can and will be 
improved unless we are lashed to some 
standard that prevents us. 

Suppose designers a century ago took 
it into their heads to standardize tool 
holders, work holders and operating 
movements, we would still be using the 
chain-feed lathe. It might be argued that 
an operating movement if not ideal, would 
still be better if standard, in order to have 
it become universal and facilitate manip- 
ulation. If such were true we should 
still have the half-nut on the back of the 
carriage, and the apron handwheel at the 
right. Ideas regarding the convenience 
to the operator have changed. The oper- 
ators themselves have changed and will 
doubtless continue to change. It is an- 
other illustration of evolution. The work- 
men have great influence on design. As 
the man who has to make his living oper- 
ating the machine develops, his machine 
must develop, faster if possible. If we 
standardize him, then we may standardize 
his tools. 

There will be more progress made in 
the art of design and cutting metals in 
this century than there was in the last. 
I believe that in years hence our grand- 
sons will ridicule our designs of today 
as severely as we ridicule those of 50 
years ago. 

I am not in favor of anything that 
checks originality or retards improve- 
ments. If a countershaft hanger can be 
designed to make it stronger, lighter and 
smaller, change it. If the electric motor 
can be constructed to deliver the same 
power with half the size and weight, 
change it, notwithstanding the fact that 
it inconveniences us to apply it. 








Paint for Detecting Cracks 

A convenient method of detecting 
cracks in either castings or forgings is 
very commonly used in many railroad 
shops. It consists of painting the sus- 
pected part with a quick-drying paint 
made from a pigment which absorbs oil 
readily, so that the oil which invariably 
works into a crack will work out into the 
paint and show the exact location of the 
crack. 

This paint is made by mixing either 
pulverized white lead, white chalk or ox- 
ide of zinc, with either benzine or gaso- 
line, so as to make a thin paint which 
will flow very easily from the brush. The 
oil rapidly evaporates, leaving the white 
pigment ready to show the least trace of 


oil. After it has served its purpose, it 
can be readily removed with either ben- 
zine or gasoline, as the case may 
be. 
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Multiple Spindle Driller Work 


The use of the adjustable, multiple- 
spindle driller is usually associated with 
the production of enormous quantities of 
duplicate parts, each having a large num- 
ber of holes. While this is as a rule true, 
it is not because the machine is not 
adapted to the production of duplicate 
parts in small quantities, but because 
few, if any, of the users have attempted 
to drill their small-lot work on it. 

The accompanying illustrations show 
12 typical examples of work selected 
from nearly half a hundred, which are 
drilled on this machine in the Pratt & 
Whitney shops in lots of from 25 or less, 
up to, perhaps, 100 or more at a time. 
Even the largest lots would, to the un- 
initiated, seem to be too small to warrant 
the use of this machine, and yet Mr. 
Hanson, works manager of the Pratt & 
Whitney Co., states that the average sav- 
ing is about 55 per cent. of the former 
drilling time; this takes into account the 
setting-up time for each job. 


By E. A. Suverkrop 








Examples of every-day 
work which is being done 
in large or small lots on 
the adjustable multiple 
spindle driller in regular 














| machine manufacturing. 








Fig. 1 shows a two-operation job, which 
is done on the No. 12 Pratt & Whitney 
machine. The heads to be drilled are 
jigged as shown. To the right are eight 
3¥4-in. drills, which are run in to a depth 
of % of an inch. The head and jig are 
then placed under the drills to the left. 
Four of these are '2 in. and two are #j 


in. diameter, and all go to a depth of 154 
in. 

















Fig. 2 shows the drilling of rotary- 
pump covers also done on the No. 12 


machine. This is a three-operation job. 
The piece is jigged and 10 holes, y% in. 
diameter, 5¢ in. deep, are drilled in it 
simultaneously. The work is’ then 


brought under the next group and four 


holes, 3? in. diameter, 5¢ in. deep, are 
drilled. In the third and last operation 
two holes, |! in. diameter, 2'% in. deep, 
are drilled. 


Fig. 3 shows the drilling of 18 holes 
in lubricant-supply tubes. This work is 
done on the No. 11 machine. The work 
is held in a jig as shown. The holes are 
g, in, diameter, 3 in. deep, and are 
drilled in two operations. 

Fig. 4 shows drilling tops and bottoms 
of turrets on a No. 13 machine. There 
are six holes 3¢ in. and six holes }4 in. 
diameter, all 1'4 in. deep. 

Fig. 5 is a very interesting job, show- 
ing the economy of the machine even 
when used on pieces which have but a 
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single hole. Ten friction fingers are 
drilled simultaneously on a No. 12 ma- 
chine. The holes are *% in. diameter by 
5g in. deep. 

Fig. 6 shows the simultaneous drilling 
of three caps, each having three holes. 
The No. 12 machine is used Six holes 
at in. diameter and three holes 5 in. 
diameter are drilled to a depth of 1% 
in. 

Fig. 7 shows drilling the four cap- 
screw holes, ?# in. diameter, 2% in. deep, 
in Lincoln miller heads. This job is 
done on the No. 13 machine. 

Fig. 8 shows a job done without a jig 
on the No. 13 machine. The two bolt 
holes, * in. diameter by 7% in. deep, are 
drilled in the lathe legs. 

Fig. 9 shows drilling the bottoms of 
lathe heads on the No. 13 machine. Four 
holes, #4 in. diameter, 314 in. deep, are 
drilled simultaneously. 

Fig. 10 shows a No. 11 machine drill- 
ing the frames of Colt automatic pistols. 

Fig. 11 shows the No, 13 machine drill- 
ing eight '4-in. holes 2 in. deep, and two 
#2-in. holes 2 in. deep. 

Fig. 12 shows the No. 13 machine drill- 
ing ten }4-inch holes 1% in. deep in 
miller saddles. 

It is obvious from the illustrations that 
the parts shown are similar to machine 
parts manufactured in small lots by many 
machine-tool builders; it is also obvious 
that a great saving in time has been ef- 
fected by handling this work in this 
manner. 








The Engineering Student 
By J. R. McConnNeLL* 


What can be done to cause the stu- 
dent to be more curious—to be more 
eager to see and learn of the things about 
him? Inquiry is made more particularly 
concerning the young engineering stu- 
dent. Every year thousands of young 
men enter our engineering schools, sup- 
posedly with the fixed purpose in mind 
of becoming proficient members of the 
great body of engineers. 

However, after only a short acquain- 
tance and a few meetings in the classroom, 
where questions are asked and answers 
proposed, the teacher is often astonished 
by what he hears from his pupils. Some 
answers are quite creditable and seem 
based upon sound judgment, while others 
disclose the fact that some of the young 
men are inadequately prepared and are 
not acquainted with the commonest fun- 
dametals of engineering details. They 
are content to call all objects “things”; 
they do not seem to know the difference 
between a book press and a driller, a 
stone crusher and a steam roller, and if 
you mention the crosshead of an engine 
you make absolutely no impression on 
their minds. 


*Instructor in technical drawing, 


Worcester Polytechnic Institute 
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A CLASSROOM INCIDENT 


As an example illustrating the above, 
the following incident happened recently 
in the classroom: A seemingly wide- 
awake freshman was shown a perspective 
sketch of the anvil-chisel that is used by 
the blacksmith, and asked to make a two- 
view working drawing from it. Soon no- 
ticing his perplexity, he was asked to 
name the piece. He admitted that he 
could not do so, as he had never seen 
one. On being told that it was a com- 
mon tool in the blacksmith shop, ke: 
promptly replied that he never had been 
in a blacksmith shop. 

How is it that these young men come 
to an engineering school to seek an edu- 
cation? Some guiding hand must have 
directed the way, or else they might have 
entered a law or medical school, or a the- 
ological seminary. They are certainly 
not entirely responsible. Perhaps the 
father, an alumnus of an institution of 
engineering, governed by a spirit of loyal- 
ty to his Alma Mater. decided that the 
younger one must follow in his foot- 
steps. Perchance, the lad decided after 
having accidentally read a few paragraphs 
in the annual catalog, or allowed him- 
self to listen the solicitations of a chum, 
or be influenced by some such event as a 
football or a baseball game. All .have 
a respective power of attraction. 

Again there are others who, through 
a sense of ignorance or disregard of the 
truth, consider the four years spent at 
college as merely a matter of form. An 
engineering education, so they think, is 
obtained by simply reading over the con- 
tents of a few textbooks, solving a few 


problems on a slide-rule, collecting a’ 


few scattering notes from the most im- 
portant lectures and acquiring a small 
library of handbooks and makers’ cata- 
logs. 

THE SITUATION THAT SHOULD EXIST 

Returning to the other side, let us re- 
view the situation as it should exist. 
Some young men, with a goodly portion 
of cemmon sense, thought about it them- 
selves and have asked older and more ex- 
perienced for advice. They attempt to 
measure their adaptability and according- 
ly plan wisely for their future develop- 
ment and betterment. 

Moved by some psychological impu!se 

curiosity, desire, ambition—they place 
themselves in such position as to become 
acquainted with the names and actions 
of the material things about them. They 
know what the cylinder of a steam en- 
gine is and they understand to quite a 
high degree the action of the valves and 
the expansive force of steam. They 
know something of the steam turbine, the 
dynamo, the gas engine, the centrifugal 
pump and the hydraulic ram. They have 
at one time or another learned the dif- 
ference between a transit and a level, and 
have a smattering knowledge ‘of chem- 
istry and natural philosophy. 
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This type of young man is a pleasure 
to teach. He is willing to obey orders, 
performs his duties with fortitude and 
makes the most of his opportunities 
wherever he happens to be. We all like 
him and admire his capabilities. At grad- 
uation he is highly recommended by the 
head professor to a prospective employer, 
who sooner or later speaks of him as a 
“find.” He is promoted from time to 
time, and before long he is one of the 
chief men of the firm. We say that he 
has been highly successful, and ask, to 
what may it be attributed. The key to 
his success was in the fact that he never 
let a single opportunity slip whereby 
something might be learned, and thus he 
added to his already large store of prac- 
tical knowledge. 

Now, having touched both sides of stu- 
dent animation, what can be done to bring 
about a change whereby the condition 
of the former can be improved? As the 
age of technical achievement advances 
the parents will, undoubtedly, be of far 
more assistance in this wise than they 
formerly were. The teachers in the ‘pub- 
lic schools are becoming more practical, 
and this will reflect its good influences. 
The present-day publications, which the 
youth reads, should be carefully selected. 
He should be taught to take an interest 
in the affairs of life, should be encour- 
aged in asking questions by having them 
answered as far as it is practicable and 
possible. He should be made to have a 
feeling of responsibility by being placed 
in charge of something, also taught that 
in economy there is thrift. 

Perhaps, with these few hints, coupled, 
of course, with others, the unfortunate, 
dispirited individual annually applying 
for admission to our colleges and univer- 
sities will not only make a better im- 
pression, but be far more successful. 








In the work performed by the Coast 
and Geodetic Survey, a tide-predicting 
machine plays an important part. The 
machine is used to predict the height of 
the water at any instant on any date from 
one to two years in the future for every 
port in the United States and 70 of the 
principal ports of the world. Tide pre- 
dictions are based on local as well as 
astronomical conditions that influence the 
rise and fall of the ocean. At every port 
there is an instrument which indicates 
these fluctuations by a curved line on a 
sheet of paper, and from a long series of 
such observed curves, computers have 
evolved the average for each component 
at each place. The formula upon which 
this perfected machine is based includes 
37 of these components. There are a set 
of gears to represent the sun’s influence, 
another to take the place of the moon, 
various other sets which act for the 
planetary movements, and still other sets 
which speak for local conditions. 
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Tests of a Sand-Blasting Machine’ 


This paper gives the records, results 
and conclusions of a series of quantita- 
tive tests of a sand-blasting machine, 
under the actual conditions of commer- 
cial practice, which were made by David 
H. Ebinger and Robert A. Frevert, of 
Columbus, under the direction of the 
author as their thesis for the degree of 
mechanical engineer from The Ohio State 
University in 1910. As it was evident 
that a complete solution of the problem of 
securing quantitative results under such 
conditions was impossible in the time 
available, certain of the variables which 
present themselves in such a problem 


were assumed to be constant: (a) the 
material to be sand-blasted; (6) the 
character of its surface; (c) the air 


pressure best to use with each of these 
materials and conditions; (d) the size of 
nozzle for different classes of work; (e) 
the angle to the surface of the work at 
which the nozzle should be held; (f) the 
distance from the work at which the noz- 
zle should be held; (g) size, sharpness, 
kind, character, uniformity of size, and 
cleanliness of the sand, and the number 
of times it has been previously used for 
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sand-blasting; (4) the relative dryness of 
the sand and of the compressed air of 
the blast; (i) the proportion of sand to 
air; (j) differences in commercial ma- 
chines. 

The conditions of this set of tests were 
as follows: 

a The material was pieces of cast iron 
which had been broken as test bars for 
transverse tests. They were 2 in. by 4 in. 
in cross-section and from 15 to 25 in. 
long. They had been cast diagonally on 
edge in one mold from one ladle of ma- 
chinery iron. 

b Their rough surfaces were as uni- 
form as were the bars themselves. 

c A new nozzle, * in. in diameter, was 
used for each test. To remove any un- 
evenness of the interior surface of the 
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nozzles, and to bring them all exactly to 
the same condition, sand was blown 
through each for 2 minutes previous to 


ure from the atmosphere and oil from the 
compressor. 

f No attempt was made to regulate and 
adjust the proportion of air to sand. All 
tests were run with the regulating valve 
wide open. 

g No comparisons were made of the 
operations or results from different ma- 
chines on the market. 

Upon the three remaining variables, the 
air pressure, the angle between the sur- 
face of the work and the nozzle, and its 
distance from the work, the quantitative 
experiments were made. 

EQUIPMENT 

The regular equipment of the D. A. 
Ebinger Sanitary Manufacturing Co. 
at Columbus, Ohio, was used for these 


tests. It had been recently installed 
for use in sand-blasting cast-iron ware 
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Starting the tests. No tests have yet 
been made with other sizes of nozzles. 

d The sand used was a No. 3-J Cape 
May grit, new, hard, sharp, clean, free 
from clay, and was such as is commonly 
used by the trade. It was obtained from 
a large storage bin in the works. It was 
thoroughly dried in a Pangborn No. 1, 
Type M, sand dryer, shortly before be- 
ing used. Great care was taken to avoid 
overheating it and so destroying its 
strength and cohesion. The sand was 
then passed through a No. 8 mesh screen. 
After use in the machine, it was weighed, 
sifted, reweighed, and discarded. New 
sand was used for each test. 

e The sand was dried as above de- 
scribed. The compressed air was passed 
through a separator to relieve it of moist- 





LOCATION AND ARRANGEMENT 





OF APPARATUS 


before enameling. It consisted of one 
No. 8, type C, sand-blasting machine, 
made, by the Thomas W. Pangborn Co.., 
Jersey City, N. J., having a sand ca- 
pacity of 4000 Ib. per charge. It was 
provided with a moisture separator, pneu- 
matic sand separator, dust catcher, and 
exhaust fan. The air was compressed by 
a Fairbanks, Morse & Co. air compressor, 
having a capacity of 138 cu.ft. of free air 
per minute, and driven by an opposed 
gas engine of 25 hp. capacity. 

Fig. 1 shows the regulating and con- 
trolling valves. Fig. 2 shows the mixing 
chamber for the air and sand. Fig. 3 
shows a plan of the rooms and apparatus. 
Fig. 4 shows the sand-blasting box and 
sand catcher. Table 1 gives the record 
of the tests and the results. Figs. 5 to 
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7 graphically show the results ob- 


tained. 
OPERATION OF THE MACHINE 


The compressed air, coming from the 
compressor, enters the moisture and oil 
separator at the left of the machine, 
passes through the air regulator A, which 
has an indicator-handle working over a 
graduated disk, enters and passes down 
through the cylinder B, inside the ma- 
chine, then through the air ports in the 
piston C, and engages the entering sand. 
The ports in the top of the cylinder, one 
of which is shown, deliver the air to the 
sand chamber, so as to maintain equal 
pressure above the sand and to assist in 
insuring uniform flow. The sand-controller 
handle D, moves on a quadrant, having 
limit stops for its off and on full posi- 
tions. This handle permits the piston C 
to be rotated in its casing E, thereby 
opening, regulating and closing the sand 
ports by a single control. The stirrer 
and handle F connect with its fork which 
operates inside of the piston and mixing 
chamber for dislodging caked sand that 
may form under certain conditions. Ports, 
elliptical in shape, are located in oppo- 
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site sides of both the piston C and the 
casing E, and are inclined downward, so 
starting the flow of the sand by gravity. 
The rotation of the piston by the con- 
troller handle regulates the opening of 
the ports and the flow of sand. The 
sand on leaving the ports is met by the 
air coming through the ports in the pis- 
ton. They cross each other from oppo- 
site sides into the mixing chamber G. 
By this cross flow, a swirling motion is 
produced and a thorough mixture of the 
sand and air is obtained in the rear part 
of the mixing chamber. The mixture is 
carried forward by the air pressure from 
the rear part, 2'4 in. in diameter, to the 
hose connection where it is 34 in. in diam- 
eter, thence through the hose to the 
nozzle, whence it is projected upon the 
casting to be sand-blasted. 


MEASUREMENT OF THE AIR 


The. air used was measured by a pito- 
meter placed horizontally in a run of 
straight 1'4-in. standard welded pipe in 
the main air line, and located at a dis- 
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tance from any fitting. The opening, % 
in. in diameter, of the dynamic tube 
faced the current of air from the receiver 
tank. The end of the static tube was 
trimmed off flush with the interior of the 
pipe. The tubes were connected by %- 
in. pipes to the ends of a water mano- 
meter. The difference in the levels of the 
liquid in the two legs of -the manometer 
indicated the difference between the dy- 
namic and static pressures, and is a 
measure of the velocity head in inches 
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tubes directly above the valves. This ar- 
rangement permitted the blowing out of 
each tube before taking a reading of the 
pitometer. The temperature of the air in 
the line was taken just before it entered 
the stop valve at the machine. Calibrated 
pressure gages in the line and at the ma- 
chine gave the desired pressures. 


MEASUREMENT OF THE SAND 


To collect the sand used during each 
test and also to control the blast, a closed 
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Fic. 5. RESULTS OF TESTS IN RELATION TO AIR PRESSURE AT MACHINE 


of water. From the formula, v? = 2gh, 
the velocity of the air in the pipe was 
calculated. Deducting the area of the 
dynamic tip from the area of the open- 
ing in the pipe, gave the net area of the 
air pipe. The coefficient of discharge was 
taken as 0.91. To remove the moisture 
that collected in the tubes, valves were 
placed in each of the tubes above the 
manometer, and pet cocks placed in the 


box with a hopper hottom and a shelf at 
one end to support the test bar was pre- 
pared, as is shown in Fig. 4. The sand 
discharged during a test was collected in 
the hopper, removed, and weighed as to- 
tal sand used. It was then sifted, and 
again weighed, thus giving by difference 
the amount of sand rendered useless by 
the test, and the amount of sand that 
might be used again in commercial prac- 
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tice. It was not again used in these 
tests. 


MEASUREMENT OF THE IRON REMOVED 


The test bar was held in a vertical po- 
sition in the sand-blasting box. Before 
and after blasting, it was carefully 
weighed on a platform scale of 250 Ib. 
capacity by quarter ounces. The scale 
was carefully balanced before each 
weighing. 

In each test the new nozzle was first 
brought to a uniform condition by dis- 
charging a blast of sand and air through 
it for two minutes under a constant blast 
pressure. The test bar was weighed and 
placed in position in the closed hopper 
box. The nozzle was then set by scale 
for its distance from the test bar and by 
bevel protractor for its angle with the 
surface of the test bar. The air regu- 
lator A was kept wide open during the 
tests. The desired air pressure in the 
machine was secured and maintained con- 
stant by adjusting the stop valve in the 
supply pipe to the moisture separator. 
After starting the air blast and carefully 








aun 


A 


! 
+ | 
«+ Y] 


Fic. 6. RESULTS OF TESTS IN RELATION TO 
ANGLE OF BLAST 


adjusting the valve to maintain a con- 
stant pressure at the machine, the sand- 
controller handle D was moved to its 
open position at the instant of starting, 
thus allowing sand to flow into the mix- 
ing chamber and be forced by the blast of 
air out through the nozzle and against 
the test piece. Readings of the tem- 
peiature and pressures of the air on the 
main line and at the machine were taken 
at regular intervals of about two minutes. 
In closing down the machine at the end 
of a test, the sand valve was first closed 
and then the air valve; the test bar was 
weighed, and the difference of the two 
weights gave the amount of iron re- 
moved; the sand discharged was weighed, 
sifted and again weighed. 
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VARIABLES OF THE TESTS 


Starting at 20 lb. corrected pressure at 
the machine on the first test, and increas- 
ing by 10 lb. up to and including 70 Ib. 
pressure, the variation in the effective- 
ness of the blast due to increase of pres- 
sure was obtained, with the nozzle set at 
45 deg. and at 8 in. from the test bar. 

In the second series of tests, a constant 
pressure of 60 lb. was maintained at the 
machine, and the nozzle set at 8 in. from 
the test bar. The angle was varied from 
30 to 90 deg. The effectiveness of these 
angles of blast was in this way obtained. 

In the third series of tests, the distance 
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the machine, about 30 tests were required 
to be made in order to get even fairly 
concordant results for the pounds of 
sand discharged per 100 cu.ft. of free 
air flowing per minute, as shown on line 
27, Table 1. For constant pressure, va- 
riations in the pitotmeter readings were 
due to the variations in the sand flowing. 
As the quantity of sand decreased, the 
velocity and quantity of air increased, but 
the quantity of sand discharged per pound 
of iron removed also decreased. This can 
be seen by comparing the readings on line 
34 for tests 7 and 7A. It would seem that 
further experiments might prove that at 
other angles than 30 deg., and at other 
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Fic. 7. RESULTS OF TESTS IN RELATION TO DISTANCE OF NOZZLE FROM WoRK 


of the nozzle from the test piece was va- 
ried, the angle being set at 45 deg. and 
the air pressure maintained constant at 60 
pounds. 


OBSERVATIONS 


It was noted that with no sand flowing, 
the quantity of air flowing approximated 
the theoretical discharge for the nozzle. 
On turning on the sand, the quantity of 
air flowing immediately decreased; and 
when the sand was “on full,” the amount 
of air discharged was only 40 to 50 per 
cent. of the original quantity. 

With constant air pressure and with 
the sand-controller lever in its “on full” 
position, on account of the variation in 
the openings of the sand and air ports of 





distances than 8 in., and at other pres- 
sures than 60 Ib., less sand would be 
used per pound of iron removed if the 
sand-regulating valve was not open so 
much. This would make the energy of 
the individual grain of sand greater and 
its blasting effect larger. Furthermore, 
there would be less piling up of the sand 
on the surface being sand-blasted. 


RESULTS 


From these quantitative experiments on 
a cast-iron test bar for these three vari- 
ables, within the limits used, the results 
as given in Table 1 and graphically shown 
in Figs. 5, 6 and 7, are as follows: 

a For a constant distance of 8 in., and 
at a constant angle of 45 deg., between 
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the nozzle and the test bar, the equiva- 
lent amount of free air delivered per min- 
ute, the iron removed, the sand dis- 
charged, and the sand used up per 100 
cu.ft. of free air flowing per minute, vary 
directly with the pressure; the per cent. 
of usable sand remaining, and the amount 
of sand discharged per Ib. of iron re- 
moved vary inversely with the air pres- 
sure in the machine. (See Lines 19, 24, 
27, 33, 30 and 34. Fig. 7.) 

b With a constant pressure of 60 Ib. in 
the machine, and a fixed distance of 8 
in. from the nozzle to the test bar, the 
largest amount of metal was removed, 
and the least amount of sand was re- 
quired to do it, when the angle between 
the nozzle and the surface of the work 
was from 40 to 60 deg. (See Lines 24 
and 34, Fig. 8.) 

ec With a constant pressure of 60 Ib. in 
the machine and a constant angle of 45 
deg. between the nozzle and the surface 
of the test bar, the largest amount of 
metal was removed, and the least amount 
of sand was required to do it, when the 
distance from the nozzle to the work was 
about 6 in. (See Lines 24 and 34, Fig. 9.) 

d With a constant pressure of 60 Ib. 
and a fixed distance of 8 in. from the 
nozzle to the test bar, the amount of sand 
ysed up varies as the directness of the 
blast. (See Line 33, Table 1.) 

e With a constant pressure of 60 Ib., 
and a constant angle of 45 deg. between 
the nozzle and the test bar, the amount 
of sand used up varies inversely with the 
distance of the nozzle from the test bar. 
(See Line 33, Fig. 9.) 

f For a constant angle of 45 deg., and 
a fixed distance of 8 in. between the noz- 
zle and the test bar, twice as much meta: 
was removed at 56 lb. pressure as at 20 
lb.; at 64 Ib. as at 30 Ib.; and at 72 Ib. 
pressure as at 40 Ib. (See Line 24, 
Fig. 7.) 

g With a constant pressure of 60 Ib., 
and a constant distance of 8 in. between 
the nozzle and the test bar, over 20 per 
cent. more metal was removed with the 
nozzle held at 45 deg. than at 90 deg. to 
the test bar. 

h With a constant pressure of 60 Ib., 
and a constant angle of 45 deg. between 
the nozzle and the test bar, 60 per cent. 
more metal was removed when the nozzle 
was held at 6 in. than at 10 in. from the 
test bar. 


CONCLUSION 


Unless it can be shown that the extra 
cost of compressing one hour’s supply of 
air, or 2500 cu.ft. of free air per hour to 
a pressure of 70 to 80 Ib. per sq.in. ex- 
ceeds the cost to compress it to 30 or 
40 Ib. by the cost of an hour of labor (25 
cents), the higher pressures, delivered at 
an angle of about 45 deg., and at a dis- 
tance of about.6 in. from the work, are 
to be preferred for the sand-blasting of 
cast iron. 
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Fractional, Decimal and 


Metric Equivalents* 
By Wo. A. Kraus 
The illustration shows fractional inch 
equivalents in decimals and millimeters. 
This table has been found very handy in 
our factory, as we are doing work in both 
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Steel to the .proper temperature, and at 
the same time having it coated so as 
to prevent contact with the air. It is best 
to arrange the furnace for the use of gas 
or oil burners for heating the bath, as 
the temperature can be more easily con- 
trolled by this method than by heating 
with charcoal or coke. The proper tem- 




































































A CONVENIENT 


inches and millimeters. It saves consider- 
able time and calculations for both our 
draftsmen and machinists. 








Bluing Steel Products 


The common heat-treating method of 
bluing steel ordinarily consists of a bath 
composed of potassium nitrate, com- 
monly called saltpeter, which is melted 
in a cast-iron pot. About one-tenth part 
of pulverized black oxide of manganese 
is added and thoroughly stirred through 
the melted niter. In some cases half 
the potassium nitrate is replaced by 
sodium nitrate, as the latter is cheaper 
and the combination bath seems to give 
good results. Sometimes a small amount 
of black oxide of iron, that is, magnetic 
iron ore, has been added to the melted 
potassium bath. 

The chief secret in the use of any 
biuing bath is to insure heating the hard 
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DECIMAL CHART 


perature of the bath can be determined 
in the practical way by throwing some 
dry sawdust on top of the molten mass. 
The sawdust will burn rapidly when the 
temperature is up to 600 deg. F., which 
is about right for giving a blue color 
to hardened steel. 

Ordinarily from three to five minutes’ 
immersion, depending upon the size of 
the work, will be sufficient to give the 
work a deep blue color. 

After removing the work from the 
bath, it is immersed in boiling water to 
wash off the adhering matter, after which 
the contained heat will quickly dry the 
work. When completely dried, immerse 
the work in a composition oi) bath made 
up of the following proportions: Kero- 
sene 10 gal.; engine oil, 2 gal., and boiled 
linseed oil, 1 gal. 

The work that receives this bluing 
treatment will not be greasy to handle, 
will look well and will not rust. 
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A Pacific 


he machinist who has become ac- 
customed to all the conveniences and 
appliances of the modern shop would 
find himself completely at a loss if he 
should wake up some fine morning on 
the old repair ship “Panama,” which-be- 
longs to the Pacific Mail Steamship Com- 
pany and is now lying just outside of 
Balboa, to the east of the channel of the 
Panama canal at the Pacific end. 

Some idea of her rather dejected ap- 
pearance may be had from Fig. 1, which 
was taken from the inspection launch 
“Birdena” as we ran along the Pacific 
end of the canal. The old ship was origi- 
nally a side-wheeler plying between Eng- 
land and one of the South American 
ports, so many years ago that it is ex- 
tremely difficult to secure much real in- 
formation in regard to her history. Some 
notion of her age can be obtained, how- 
ever, from the fact that.she has been 
used as a repair ship for considerably 
over twenty years, lying most of the time 
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Steamships are constant- 
ly in need of minor repairs 
at the end of a run, in the 
same way as locomotives, 
and this work done on this 
floating repair shop may 
well be likened to round- 
house repairs. 

Tailshafts up to 10 and 
12 inches in diameter are 
handled here when _ the 
necessity arises. 




















SOME OF THE MACHINE EQUIPMENT 


The equipment includes drillers, lathes, 
shapers, punches and shears, pipe-thread- 
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Fic. 1. THE OLD REPAIR SHIP “PANAMA 


off Flamenco island, the island which lies 
off the entrance to the canal and is now 
being fortified. She was originally a 
side-wheeler about 270 feet long and 50- 
foot heam, but the paddle wheels have 
disappeared and the main shaft is now 
probably doing duty in some form or 
other on one of the many ships or smaller 
boats owned by this company. 

After considerable difficulty in getting 
aboard of her, largely owing to the lack 
of a universal language, I found a fairly 
well equipped machine shop in charge 
of an extremely agreeable English fore- 
man by the name of Parkinson and se- 
cured from him considerable interesting 
information as to the equipment and the 
kind of work which came to him for re- 
pair. The equipment was for the most 
part English and Scotch, the names of 
E. & A. Harvey, Thomas Shanks & Co., 
Kendall & Kent, and others equally well 
known in the British Isles during the 
past twenty years. 


3? 


January 18, 1912 


Repair Ship 


ing machinery, in addition to quite a good 
blacksmith and coppersmith shop on the 
upper deck forward. 

It was unfortunately impossible to se- 
cure as good photographs as might be 
wished, owing to the poor lighting from 
a photographic point of view, but some 
idea of a corner of the machine shop can 
be secured from Fig. 2, showing a shaper 
with a traversing head at the left and a 
pipe-cutting machine at the right. In 
the background is a tool board for various 
sizes of lathe dogs, gears, and on the 
shelf just over the shaper table are some 
of the reamers and similar tools which 
are ordinarily used. 

Fig. 3 gives an idea of a good-sized 
punch and shear which is used in cutting 
up boiler plate and such shapes as have 
to be used in making emergency repairs. 

This shear is driven by a small steam 
engine as it consumes considerable power 
and the engine driving the machine shop 
proper is a very small one which has 
been in service many years, but is suffi- 
cient to drive any work in the machine 
shop. 

In the same view will be seen new 
portable forges having a bellows in the 
lower part between the supporting legs 
so that the whole thing can be moved 
to any convenient point either on the 
repair ship or on the ship which is be- 
ing put into commission, for patching 
either hull or the boilers. 

It is difficult to see how a shop of this 
size can handle such repairs as propeller 
shafts from 10 to 12 inches in diameter 
and 20 to 30 feet long, but Mr. Parkin- 
son assures me that this is done when- 
ever necessary which happens more 
often than we might think. 

The combined blacksmith and copper 
shop is on the upper deck and an idea be- 





Fic. 2. A CORNER OF THE SHOP 
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ing obtained from Fig. 4 which shows a 
roof which has been put on to keep out 
the sun and rain. The shop force consists 
of three machinists, generally natives of 
Jamaica, three boilermakers, four car- 
penters, one blacksmith and one copper- 
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Adaptability or ‘Tact 
By ENTROPY 
So long as men persist in sticking to 
this world they find themselves com- 
pelled to forego the pleasures of doing as 








Fic. 3. THE SHEARS AND FORGES 


smith. In addition to these the ship is 
headquarters for about 80 longshoremen, 
most of whom are Peruvians, so that it 
will be seen that there is no spare room 
when it comes to sleeping quarters. 

Pipe and bolt threads form-one of the 
greatest difficulties in the repair work 
on board the ship, this being due to the 
great variety of pipe and bolt threads and 
sizes, owing to the lack of uniformity in 
some European countries. 

Mr. Parkinson says that he found it 
extremely difficult in the case of piping, 
as there seemed to be no standard, and 














they please for the sake of getting along 
with their environment or their neigh- 
bors. An occasional freak, or genius if 
successful, manages to prove the rule by 
preserving a strict independence, but even 
he does so at the expense of that com- 
panionship which is most dear to the rest 
of us. 

The first day a boy starts into the shop 
to learn a trade he finds that his way is 
oiled for him by the favorable impres- 
sions which he may have made on the 
boys already there. He constantly finds 
that the way to promotion is easier if he 


Fic. 4. BLACKSMITH AND COPPER SHOP ON Upper DECK 


it was usually necessary to fit each 
thread in order to be sure of a tight 
joint. This was not so bad in the case 
of bolts and nuts for, as a rule, there is 
less necessity of a perfect fit than with 
piping, especially where pressure is used. 


is on good terms with the right parties, 
and if there is anything of the politician 
about him he begins very early in his 
shop life to play politics by picking out 
the likeliest man to cling to. He finds 
that where real ability which is ruggedly 
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honest and will not close its mouth to 
other’s mistakes, advances just as slowly 
as those above can make it, the man 
with less ability but with a smooth tongue, 
makes more rapid if less permanent ad- 
vancement. 

It is not my purpose to discuss the sub- 
ject of tact, though it is not difficult to 
point out conspicuous places where men 
who have been “full of tacks” rather 
than tact have ultimately won their way 
to success. Even these men, however, 
have in a measure had to adapt them- 
selves to those about them, even though 
that adaptation may have taken the form 
of enmity rather than friendship. 

The line of least resistance surely 
points to the tactful way of handling 
one’s fellow men, therefore it must be 
granted that the man of great ability who 
manfully sets himself against the tide 
must surely have changed from his natu- 
ral course to do so. If it is necessary to 
adapt oneself to his fellow workers what 
about one’s employer? A great many 
men take a real and satisfying pride in 
being able to say, “So-and-so worked for 
me for ten years and they say that any- 
one that can stay with me as long as 
that must have a pretty lot of patience.” 

It is doubtful if there are a great many 
cases where a man likes to work for a 
man of exactly his own kind. In fact it 
is doubtful if many men can work for 
anyone else without making some pretty 
marked adjustments of his ways and lines 
of thought. We see the effect of this in 
most of the most successful business 
houses where the atmosphere of office 
and shop seems to reflect that of some one 
man in authority, though not necessarily 
the man at the head. In how many shops 
do we say that we always expect every- 
body to be always appreciative and kindly 
and in how mary do we equally well 
expect everybody to be surly and cold? 
Both attitudes being entirely independ- 
ent of their value to us as customers 

Speaking broadly it is not really so 
much more difficult to get along with any 
one man than with any other if there is 
any common ground of self interest. It 
is only in cases where a man feels the 
need of chameleon-like changes to get 
along well first with one man and then 
with another on a board of directors that 
real difficulties arise. A man in such 
a position finds difficulty in that he can- 
not conscientiously ally himself with any 
one element of his board if he is to keep 
the true best interests of his shop in 
mind. If he is a big enough man to dom- 
inate the board his task is easy because 
then it becomes the task of the mem- 
bers to adapt themselves to him, where- 
as in the other case it often becomes nec- 
essary to antagonize one’s closest friends 
in order to get the votes of a sufficient 
number to carry through the things that 
are most needed for the success of the 
shop. 
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Dies tor 


Many of the commonest articles with 
which we are familiar from everyday use 
are made of hard rubber, celluloid or 
compositions of various kinds, known to 
the trade as plastic material, which is 
formed to shape in dies or molds usually 
made of a good grade of hardened tool 
steel, for the material is, as a rule, of a 
gritty or abrasive nature, so that dies 
made as hard and as smooth as possible 
give the best and longest service. 

For many years H, Loeffler & Co., New- 
ark, N. J., has made a specialty of this 
class of dies, as well as dies and tools 
of all kinds for metal working, and a 
few of the composition articles for which 
this company has made dies within a 
year or so, are shown in Fig. 1. As will 
be readily seen, the line comprises brush 
backs, comb parts, telephone parts, poker 
chips, dice, pipe stems, harness rings, 
buttons, collar buttons and many other 
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Plastic Material 


By Ethan Viall 








Typical dies for the for- 
mation of various familiar 
articles. 

A cold hobbing process 
that produces clear, sharp 
dies from hardened hobs 
by hydraulic pressure. 




















made in two parts, so that the molded 
collar buttons may be readily removed. 
The outside edges of these Strips are 
slightly beveled, and so is the channel 
into which they fit, so that when in place 
they are practically one piece, the align- 
ment lengthwise being secured by the 
dowel! pins F and G. Guide pins H and 7] 


ing the hole and the threaded piece in 
the end that screws into the pipe. At A 
is shown a set of finished pieces in place, 
while at B the pieces have been removed 
from the die but not from the mandrels, 
from which it will be seen that the man- 
drels or wires for forming the holes are 
all fastened to a long strip, so that 12 
pieces are removed from the die at once 
and are then simply pulled off of the 
mandrels by hand. 

The threads on these mouthpieces are 
not formed on the stems themselves, but 
consist of small pieces of turned and 
threaded bone, which are slipped over the 
mandrels and the composition is molded 
over them, leaving about half of the 
threaded part sticking out, which process 
makes them practically one piece, 

This set of dies is also very highly 
polished on all parts coming in contact 
with the work. 
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things, though the cut shows but a 
mere fraction of the numerous prod- 


ucts. 
COLLAR-BUTTON Digs 


Fig. 2 shows a die for molding 16 col- 
lar buttons. A is the top used for form- 
ing the bottoms of the collar buttons, the 
dies being made of separate blocks of 
steel set into a channel; B is the lower 
part used for forming the top and stem; 
C is the same as A; D is the lower part 
B with the stem dies removed, showing 
the lower half of the collar-button top 
dies; E shows the stem dies which are 


Fic. 1. Artictes MADE FROM PLASTIC MATERIAL 


also insure the proper registering of the 
two main parts of the mold. The indi- 
vidual dies are hard and very highly pol- 
ished, to insure a smooth product and 
prolong the life of the dies. 

Anyone who has ever made hardened 
Strips similar to those at E will appre- 
ciate the difficulty of getting them a good 
fit and at the same time absolutely 
true. 


PiPE-STEM Dies 


Fig. 3 shows the upper and lower half 
of a multiple die for forming 24 mouth- 
pieces for pipe stems complete, includ- 


Die FOR SPECIAL TRIANGLES 


Fig. 4 shows the two parts of a die for 
forming a special shaped triengle made 
by the Loxograph Instrument Co., which 
has an “overhang” around the outer edge, 
so that it could not be formed in a solid 
die and then removed, so the die was 
made with removable forming strips, as 
shown in Fig. 5, which enables the oper- 
ator to press up the triangle and then 
take it out of the die by removing the 
strips A, B and C. These strips are 
formed and fitted with such nicety as to 
be readily removed, but at the same time 
leave no sign of a fin on the work. 
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Fic. 2. Motps or Digs For COLLAR BUTTONS Fic. 


MAKING THE DIES 


The methods of making the various 
dies turned out by this firm, of course, 
differs considerably in individual cases, 
some being almost entirely hand work, 
while others are principally machined or 
else lend themselves easily to the hobbing 
process. 

Fig. 6 shows a brush back die in the 
process of being machined out on a pro- 
filer, but it will be seen that the surface 
of the die is curved or wavy, so that 
the operator must not only follow the 
eutline, as given by his templet A, but 
he must also follow the curved surface. 
This is but one of the comparatively sim- 
ple dies made here. 











Fic. 6. PROFILING A BRUSH-BACK Dig 


HospsBinc MuLTIPLE Digs 


For many types of multiple dies, such 
as those used for razor handles or sim- 
ilar work, where the surface is not too 
great, the hobbing process is used, which 


consists of pressing a hardened hob, 


3. 


Dies FoR 24 Pipe STEMS 


which is also called a hub or force, 
shaped like the piece to be formed, irte 
the metal for the die. 

Some shops heat the die blank and 
force the hob into it, in a press or drop 
hammer, but Mr. Loeffler hobs his dies 
cold, the metal being cut away at the 
back to allow for the displacement and 
the hob forced in in a hydraulic press 
under 250 tons pressure, which leaves a 
beautiful, clear-cut impression that is 
characteristic of all the work turned out 
by this shop. 

At A and B, Fig. 7, are shown two 
rough die blanks for a razor handle: C 
shows one channeled out on the bottom 
for the metal displaced by the hob; D 





























Fic. 4. Die For SPECIAL 


TRIANGLE 


Fic. 5. Die 


WITH MOLDING Strips REMOVED 
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Fic. 8. A Few Die Hoss or Forces 


and E the top and bottom, respectively, 
immediately after hobbing, and F and G 
two dies which have been planed down 
to fit the channels of the die block H. 

Fig. 8 shows several hobs used for 
various purposes, and give a good idea 
of some of the dies made by this pro- 
cess. 


to attack steel molds, it is the practice 
in some shops to place a sheet of tin- 
foil between the face of the die and the 
rubber. The tin-foil protects the face 
of the die and allows the finished work 
to be readily removed. 

The mixture, which is in a plastic state, 
is filled into the die which, as previously 




















Fic. 7. RAZOR-HANDLE DIE IN PROCESS OF MAKING 


The mixtures used in the hard-rubber 
factories are generally kept secret. They 
consist usually of a certain amount of 
rubber with various other substances to 
give weight or strength and a certain 
percentage of sulphur, which is the vul- 
canizing medium. As the sulphur is apt 


stated, is either left as it is or covered 
with tinfoil. A plate is put on top of 
this and the mixture squeezed into the 
intricacies of the die. A number of the 
filled dies are then subjected to a cer- 
tain degree of heat for a specified per- 
iod. 
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An Addition to the Indicator 
By A. MEDECKE 


This is a little addition I put on my 
Starrett indicator, which may be of use 
to someone else. 

I grooved the contact end of the needle 
slightly hollow and soldered a small 





AN ADDITION TO THE INDICATOR 


hardened-steel ball to it. As the melting 
point of solder is low, the temper of the 
ball was not affected in the least, and the 
ball makes a very satisfactory contact 
point. 








Keyseating Taper Hole 
By J. SCHURING 


The cut shows a way of supporting a 
hub with a taper bore and at least one 
true face, for keyseating on the slotter. 





KEYSEATING A TAPER HOLE 


Two V-blocks are clamped to the table 
the right distance apart, and so that a 
round bar will lie in them parallel to 
the table surface and square to the di- 
rection of feed. Short pieces of cold- 
rolled stock will then give two points of 
support and a screw-jack the third. 








Brass Founding 


After brass is thoroughly melted, pour 
it as soon as possible, for if it is left to 
soak in the furnace it will absorb gases 
or become oxidized, and this will cause 
blow holes in the casting. It is better in 
many cases to err on the side of too 
rapid melting rather than to soak the 
metal too long. 

As a rule brass alloys are to a large 
extent self-cleaning, that is, the oxidation 
of the zinc and its fluxing remove any 
other impurities from the alloy and pre- 
vent the absorption of oxygen. This is 
not as common in the case of copper-tin 
alloys. Pure copper is exceedingly dif- 
ficult to melt, on account of its affinity 
for oxygen. 
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Chart for Drills and Round 
Stock 
By L. W. RAwson* 


The accompanying chart shows the 
revolutions per minute for drills and 
round stock in sizes varying from ys to 
3 in., inclusive, at surface speeds from 20 
to 100 ft. per min. The chart is divided 
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face speed. At the intersection follow 
the vertical line to the third section and 
read 535 r.p.m. from the scale indicating 
the revolutions per minute. 

Again if we know the revolutions per 
minute for any size of drill we can eas- 
ily find the surface speed. Take for in- 
stance a 13<-in. drill running at 225 
r.p.m. What is the surface speed? 
The 13-in. drill is listed in the fourth 
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pany’s premises; piece work, in which he 
receives a certain sum for each opera- 
tion performed; bonus or premium sys- 
tem, under which an employee receives 
his day rate and a part of the money he 
Saves on a given operation and standard 
time, under which a competent mechanic 
receives 20 per cent. more than the pre- 
vailing day rate and full remuneration 
for any increased efficiency. 
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CHART SHOWING RELATION BETWEEN DIAMETER, SURFACE SPEED AND REVOLUTIONS PER MINUTE FOR DRILLS AND 
Rounp Stock. By L. W. Rawson 


for sizes of drills into four sections. The 
first section is for drills from ys to 
in.; the second, from x to 3}§ in.; the 
third, from ™% to 1 in.; and the fourth, 
from 1 to 3 in. Readings for revolutions 
per minute are made from the section 
from which the size of drill is taken. 
The easiest way to understand the work- 
ing of the chart is by a definite example. 


AN EXAMPLE 


How many revolutions per minute does 
a \%4-in. drill make at a surface speed of 
70 ft. per min.? The ™%-in. drill is found 
in the third section. From its designation 
follow the vertical line down to the ob- 
lique line. Then follow the oblique line 
to the point where it crosses the hori- 
zontal line indicating 70 ft. per min. sur- 





*Superintendent, the Washburn Shops. 


section. Follow from this point as be- 
fore to the oblique line. Also follow 
down the vertical line for 225 r.p.m. in 
the same section until it crosses the 
oblique line from the 13¢-in. drill loca- 
tion. From the point of intersection of 
these two lines, one vertical and one ob- 
lique, follow the horizontal line to the 
left to read surface speed. This will be 
found to be about 80'4 ft. per minute. 








Rational Use of Standard 
Time 


By J. C. Wm. SmitH* 


There are four common ways in pay- 
ing an employee for his time and labor. 
Day work, in which a man receives a cer- 
tain sum for each hour he is on the com- 


When we realize that no two of us are 
alike, it is very apparent than when you 
employ 100 men and pay them all the 
same rate per hour, some are not getting 
enough and others too much. 

Investigation covering over 10,000 men 
in ten large plants in different parts of 
this counry, have proved that some men 
are cheap at 50 cents an hour, while 
others in the same department are doing 
the same class of work, are dear at 20 
cents an hour. Men working day work 
are, as a rule, under close supervision, 
which has the tendency to develop scien- 
tific soldiering, inasmuch as they must 
appear to be always busy, while we all 
know, “The most expert blacksmith is 
the one who strikes the least blows.” 

No one would think of sending a child 
to school from the age of 6 until 18 or 19 
without getting a report each week or 
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month as to how he was progressing in 
the different studies and his general de- 
portment, because it is the best way to 
see where the child is failing and take 
means of correcting any defects which 
may develop. 

Yet it is precisely what an employer 
does when he hires a man at so much per 
hour, without getting a detail and re- 
liable report concerning the man’s con- 
duct and his efficiency in the shop. 

It would be unjust, when at the end of 
the school year for the principal or 
teacher to pick 15 or 20 pupils and give 
them diplomas and reject the rest, were 
it not for the fact that a record had been 
kept all through the school year of each 
individual pupil. It is simply the adding 
up of the average that decides whether 
the scholar is to be allowed to gradu- 
ate or not. 


KEEP THE BEST MEN 


How different is the average mechanic 
dealt with? When at the end of years of 
service, on account of slackness of work, 
or some other reason, he is laid off on 
the recommendation of some sub-fore- 
man. This workman has no redress, he 
has no way of showing to the manager 
or president of the company that he has 
been an efficient workman in the past. 

To the president of the company he is 
only “John Smith in the machine shop” 
working for 30 cents an hour. He has 
no individual standing and there is no 
way of knowing if he is being laid off 
justly or not. 

How different it would be if he could 
bring in his report for the last year or so, 
and show the manager that he has been 
above the average in his department. 
How much more secure would he feel in 
his position if the head of the firm knew 
each week what his standing was. 

On the other hand we often find where 
steady, sober and industrious mechanics 
are laid off when lazy and inefficient men 
are kept to the detriment of the firm, be- 
cause of their social or personal stand- 
ing with some sub-official. This breeds 
dissatisfaction because it is very appar- 
ent to ali concerned that work and ability 
are not recognized in that department. 

In a shop where 100 men are working, 
75 may be efficient, 5 expert, and 20 in- 
efficient. All would get the same per 
hour, those that are expert would have a 
tendency to drop back to the efficient 
ones, and the efficient ones to drop back 
to the inefficient. This is found in the 
shops where no individual records are 
kept or reward given for individual effort. 

As a rule the men who receive increase 
in pay in such a shop are not the old and 
faithful employees, men who have ex- 
perience and skill and have shown them- 
selves to be profitable employees. Why 
raise them? They have been here for 
years and they own a home near the 
plant; they have a family; children going 
to school, all of which makes it impos- 
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sible for them to look elsewhere for 
justice. 


SOME DISADVANTAGES OF PIECE WorRK 


Piece work, under which an employee 
receives a certain sum for each piece 
finished, has its great disadvantage on 
account of the fact that piece prices have 
to be set permanently for years and can- 
not be changed or else you will lose the 
employee’s confidence. 

When it is necessary to put on new 
hands, you have to compete with other 
shops. The day-work shops offer 40 cents 
an hour and all your employment office 
can offer is 25 or 30 cents. He tells the 
men that after they have been with the 
company a month or so and get used to 
the work, that he will be able to earn 45 
or 50 cents an hour. 

The man does not know this and con- 
sequently the good mechanic will go to 
the day-work shop, and all that your em- 
ployment office gets is what your com- 
petitors leave. 

In a piecework shop we have to favor 
the men as much as possible with the 
same kind of work in succession, because 
it takes too long to learn different kinds 
of work. Therefore he becomes very ef- 
ficient in that line, and does make the 
money which you said he would. 

But your older employees, these you 
have to keep on small jobs, varied and 
intricate, on operations which necessi- 
tates the changing of machines and the 
procuring of small tools and drawings, 
for which he gets no compensation, be- 
cause his remuneration is entirely based 
on the pieces that are finished. Gonse- 
quently, the old and faithful employees’ 
pay envelopes are no larger than the new 
men’s. This injustice he sees and feels, 
and he also will look elsewhere for 
justice. 

Under the bonus and premium systems 
the time is never accurately set, and a 
record only is kept of the time a man 
saves and never of the time he loses, 
consequently there will be no_ report 
made on the man’s standing in the shop. 
At the best, it is only a “makeshift” and 
has all the bad features of day work. 


MAINTAINING STANDARD TIME 


Under standard time each operation is 
studied in detail, and the time set is the 
time required by the average competent 
workman to perform the operation. A 
record is kept of each operation per- 
formed through the pay period. For per- 
forming it in the time allowed his stand- 
ing is 100 per cent. For standing at 100 
per cent. he receives 20 per cent. bonus. 
The time is intended to be so set that he 
can make 100 per cent. 

In order to eliminate any chance of 


-argument on any time set, under this 


system, we are willing to show to the 
workmen’s satisfaction that the time can 
be made working, at what we call “white 
man’s pace,” i.e., at a rate that he can 
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keep up day after day and year after 
year without injuring his health. 

In every case where the workman sees 
that he is going to fall below 100 per 
cent. he is instructed to call the fore- 
man’s attention to the fact so the reasons 
can be seen and if it is for any fault that 
is not the workman’s, such as lack of 
crane service, unusually hard castings, 
lack of proper tools and drawing, the en- 
tire job will be placed on day work. 

Standard time once set is never to be 
changed or any more work added to the 
operation without increasing the time, and 
bonus table will not be changed. It is 
so designed that the men get full reward 
for all labor performed, no matter if their 
efficiency climbs to 150 per cent. 

The time keeping department from 
each man’s ticket is able to furnish a re- 
port at the end of the pay period showing 
exactly how many hours each man 
worked, how many hours allowed to do 
the work, and how many hours he took. 

This gives each individual a standing 
in the eyes of the manager, without being 
colored in any way by any sub-official. 
Inasmuch as one department sets the time 
on an operation, another department des- 
ignates which workman is to do the oper- 
ation and the third, the inspection depart- 
ment, says if the work is satisfactorily 
finished, any chance of personal feelings 
or favoritism is eliminated. 

The manager by summing up the aver- 
ages of the workmen in any department 
can readily ascertain the foreman’s effi- 
ciency; by adding up the averages of the 
different foremen, he can arrive at the 
efficiency of the superintendent. It 
demonstrates to the manager the exact 
capacity of each department. It is a 
satisfaction to the foreman who has his 
department up to 100 per cent. to be able 
to show the superintendent that he is a 
competent man in his place. 

Inasmuch as it gives a reward for in- 
dividual effort, it is suprising how many 
good ideas the different workmen bring 
forward to increase their efficiency. 

Anybody who has been through the 
mill knows that there are many large 
shops in this country which have had 
their organizations ruined by minor offi- 
cials of the company not investigating all 
the grievances or apparent grievances 
that the workmen under them may pre- 
sent; which in every case ought to be 
either shown to the workman’s satisfac- 
tion that he has no grievance, or that the 
wrong be made right. If some little 
things like this are taken care of at the 
start, they will not develop into costly 
trouble afterward. 








The Westinghouse Electric and Manu- 
facturing Company has just issued the 
first edition of a small monthly publica- 
tion entitled, “Small Motors.” The pub- 
lication is devoted to practical applica- 
tions of small motors, both for shop and 
household purposes. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea not the length of the letter 














A Good Blueprint Frame 


This blueprint frame has been de- 
signed and used by the writer for over 
20 years, and has given excellent satis- 
faction during that time. It is recom- 
mended to all drawing rooms where there 
is not business enough to pay for install- 
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the drawing to rest upon. A piece of 
tracing cloth A is fastened at the back 
end of the frame and wound on a roll B 
at the front end to press the drawing 
down tight and smooth on the blueprint 
paper. 

The manner of fastening this cloth, 
at the back end, is shown in Fig. 3. A 
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Section X-Y 


Fic. 1. 


ing an electric blueprinting outfit, and 
they will find it to their interest to look 
into it carefully. 

A general outline of the frame is given 
in Fig. 1. As will be seen, the frame 
is made in the form of an inverted box. 
The stock is white pine; the sides and 
ends are ™% in. thick and the top is 3 
in. thick. This is heavy enough for any 
size of frame. In large frames (about 
30x42 in.), it is desirable to put another 
board lengthwise through the middle to 
support or stiffen the top slats. The 
depth is from 3 to 5 in., according to the 
size of the frame. The top is made 
slightly arching, lengthwise, and covered 
with felt or flannel G to the thickness 


of about % in., to form a padding for 


A Goop BLUEPRINT FRAME 
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hardwood strip C, extending across the 
back end, clamps the tracing cloth A se- 
curely by means of machine screws D, 
placed about 4 in. apart. A square nut E 
is set and glued in the end of the frame. 
A washer F is glued to the strip C. This 
arrangement makes it convenient in re- 
placing the tracing cloth when it becomes 
soiled. The ends of the screws are point- 
ed so that they will pierce their way 
through the tracing cloth in assembling. 

The arrangement at the front end is 
shown in Fig. 2. The roll B, about 1 in. 
in diameter, has a ratchet H fastened to 
each end by a pin J, 14 in. from the end 
of the ratchet hub K. This hub or boss 
should be about 1 in. long and the face 
of the ratchet 4 in. or * in. wide. The 
length of the roll between the ratchets 
should be about \s in. more than the 
outside width of the frame. The end 
of the tracing cloth A is fastened to this 
roll by being pressed into a groove with 
a wire, shown at L. Round-head wood 
screws will be all right to mount the 
pawl M and spring N. 

In operation the frame is laid upon a 
table, or bench, and the roll B and trac- 
ing cloth A are swung back and laid on 
the table at the end of the frame. Lay 
the prepared blueprint paper upon the 
pad G, then the drawing upon this and 
then take hold of each end of the roll B 
and raise it up, as shown in Fig. 2, the 
elevation, Fig. 1. Lower the roll to a 
point O, then wind it until it brings up 
under the horns at P; see Fig. 2. The 
pawls M are up out of the way. Now, 
still holding to the ends of the roll, reach 
up with the forefinger and swing the 
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pawls down upon the ratchet and draw 
the cloth A tightly over the drawing by 
the pins J. 

In taking the drawing out, simply turn 
the roll slightly to take the pressure off 
the ends of the pawls and raise the pawls 
with the forefingers to their upper posi- 
tion. The spring N holds the pawl in 
either position, up or down, by pressing 
against the flat ends Q. A small pin R 
in the pawl is convenient to operate it 
by. The part of the frame cut away at S 
makes it convenient to get the fingers un- 
der it in handling. 

The good points of this frame are: 
It is light, which makes it very easy to 
handle. There is no expensive glass to 
break. The cloth A presses the drawing 
flat upon the prepared paper better than 
a pane of glass upon a flat surface. The 
cloth- A is easily replaced when it be- 
comes soiled. There is no “track” needed 
out of the window for exposure, as the 
frame is so light that it can be laid any- 
where, or hung on a hook. The drawing 
is in full view, right-side up, where it can 
be seen when placing. it on the paper. 

When not in use, the frame should 
be kept in a place where the tracing cloth 
A is protected from dust and moisture. 

Norristown, Penn. C. A. JONEs. 








Machining a Complicated 
Bracket 


Fig. 1 shows the intermediate gear- 
shift bracket used on a modern two-ton 
gasoline commercial car. This presents 
somewhat of a machining problem, as 
this bracket is a very light, crucible- 
steel casting, which can be readily under- 
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Fic. 1. THE GEAR-SHIFT BRACKET 
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siood from a reference to the illustra- 
tion. This bracket is bolted to a rough 
structural-steel. frame, and at first was 
made in two parts, but this method pre- 
sented many disadvantages in assembling, 
as it was hard to keep the shaft from 
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Two clamps and one locating pin, as 
shown in Fig. 2, are used in connection 
with this fixture. The base of the cast- 
ing is first milled and forms a locating 
point for the succeeding operation., The 
large bosses for the shaft bearings are 


























Fic. 2. 


binding after the brackets had been 
belted to the frame member. To elimin- 
ate this disadvantage it was decided to 
use one bracket. 

The problem then presented was to ac- 
curately bore the shaft bearings in rela- 
tion to the base, and also in relation to 














each other, as a template was used in 
punching the holes in the frame member 
so as to maintain a fixed distance from 
the center line of the bracket. 

With the above points in view, the 
fixture shown in Fig. 2 was designed and 
found to accomplish the desired results. 
With this fixture the shaft bearings are 
bored, and all bolt holes and oil-cup 
hobs drilled. The body of the fixture is 
a gray-iron casting of channel section; 
having two plates bolted to it, which lo- 
cate the four shaft bearings, one of these 
plates having bearings to guide the pilot 
on the boring tool. 





THE FIXTURE 


then milled on each side in one operation, 
spacing collars being used to space the 
cutters. 

Boring the shaft bearings and drilling 
bolt and oil-cup holes follow, and are 
done in the following manner: The 
bracket is placed in the fixture, using the 
base and the two bosses marked A as 
locating points, a clamp being placed at 
each end to firmly hold the work in the 
fixture. The inner-shaft bearing at the 
top is then bored with a 1-in. drill. When 
this is complete, the drill is removed and 
replaced by the locating pin to further 
assist in holding the work when the drill 
is run through the cutter bearing. 

The two upper bearings now being 
bored, the drill ‘is removed from the ma- 
chine and replaced by a boring tool, hav- 
ing a pilot at the lower end, which has 
a bearing in the lower plate on the fix- 
ture. The lower center bearing is then 
bored and when this is completed the 
tool is removed and replaced by the locat- 
ing pin, permitting the inner lower bear- 
ing to be bored. These holes are then 
reamed to size. This part of the opera- 
tion completed, the bolt and oil-cup holes 
can be drilled. 

In boring the shaft bearings, the fix- 
ture is clamped to the machine table, 
but when drilling the bolt and oil-cup 
holes, no clamps are used, as the fixture 
is heavy enough to hold its position on 
the machine table. 

C. T. SCHAEFER. 

St. Louis, Mo. 
































January 18, 1912 


A Draftsman’s Tray 


This invention consists of an adjustable 
tray for the use of draftsmen. It is so 
constructed that by the adjustment of a 
single wing nut it can be set at any de- 
sired height, within a wide range and 
when set at the desired height it can be 
swung around the central post. 
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the slot J and the thumb nut serves to 
bind the two members J and L firmly to- 
gether at their upper ends. 

The upper end of the member H sup- 
ports the tray M. With the various mem- 
bers in the positions shown and with the 
thumb nut L tightened it is obvious that 
the table will retain the position shown, 
excepting, of course, that it can be swung 
in an entire circle around the pillar E. 
But if the clamping nut L be loosened 
the table can be readily raised or lowered 
to any height and still retain its hori- 
zontal position. 

Two of these positions are clearly 

Section X-X 
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The clamp A is provided with a screw 
C for securing it to the board or table 
B. The upper part of A is bored a snug 
turning fit for the stub end D. This 
stub end is provided at its upper end 
with a slot into which fits a tongue formed 
on the end of the pillar E. A through 
bolt provided with a wing nut serves to 
bind the knuckle joint thus formed, be- 
tween the members D and E, at any de- 
sired angle in a plane running through 
the center line of the slot in D, and as 
the stub end D may be rotated in a circle 
in the clamp A, the pillar E may, there- 
fore, be inclined at any angle from per- 
pendicular to horizontal in any direction 
in this circle. The pillar E is provided 
with a bracket F held in position on it by 
two collars, one above and one below. 
These collars are fastened to E by means 
of setscrews, taper pins or other efficient 
means. The bracket F embraces two 
bushings of such size that they can ro- 
tate easily on the pillar E and between 
the collars referred to. 

Two links G and G1 are pivoted at 
one end to the clamps F and at the other 
end to a vertical member H. The upper 
of these links G1 is slotted as shown at 
I. Two links J are pivoted at K, which 
is the pivot point of the outer end of the 
link G. The upper end of J is pivoted 
with a bolt and thumb nut L. This bolt 
passes through the end of J and through 


A DRAFTSMAN’S 





TRAY 


shown by dotted lines. The device is 
simple in construction, inexpensive, effi- 
cient and readily applied. 


Bronx, N. Y. E. SCHWARTZ. 








Special Tool Post Wrench 
Having all the machines, such as 
lathes, shapers, planers, etc., 
with tool holders of the Armstrong type, 
I was continually annoyed by the losses 
of the small closed wrenches, furnished 
by the tool-holder makers, and decided 
something must be done. 
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SPECIAL TOOL-POstT WRENCH 


My investigation developed the fact 
that a tool-post wrench was seldom, if 
ever, lost. Hence, I decided to combine 
these two wrenches into one. The re- 
sult was the wrench shown in the accom- 
panying drawing. 

JoserH F. PFiuM. 

Canton, III. 
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Reamer Drills for Taper Pins 


The accompanying table from my note 
book has proved a time saver where taper 
pins are to be used. The sizes of drills 











7? rE) 
rT 
; , 
7 r 
' 3 ; Va 
4 4 Z 
-- > 
4 4 
el F 
’ y 
5 5 7) 4 
4 " V 
2 7 
4 

















—— 


given are to be used where the diameter 
of the work and the length of the pin 

















THE CARD Is FILLED ON BoTH SIDES 





are the same. If it is found necessary 

to cut off the pin, use drill C or D ac- 

cording to which end is to be cut off. 
Ilion, N. Y. CLIFFORD TALBOT 
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Screw Pitch Gages 

in the manufacture of gages for meas- 
uring threads, it was decided to place 
upon the market a gage which would give 
an accurate index of the pitch, and this 
article may be of interest in showing how 
the production of such a gage was ac- 
complished. It must be borne in mind 
that this gage was for the purpose of 
testing the pitch and not for testing the 
form of the thread. The gages found 
on the market were very short and it was 
thought desirable that they should be 
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States Standard thread, X — depth of 
screw-pitch gage thread and N = the 
number of threads per inch. This applies 
only to 60-degree threads. 

For Whitworth screw-pitch gages we 
have an angle of 55 degrees to be taken 
into consideration, as well as the fact 
that this thread has a radius at both top 
and bottom. On account of the desirabil- 
ity of milling this thread in the same 
manner as the 60-degree threads, we 
make our depth as shown at G, where 
D = depth of a correctly formed Whit- 
worth screw thread, R — radius at top 
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SCREW-PITCH GAGES 


made of a length sufficient to show an 
accumulative error. 

At A is shown the gage we made, 
which is of smooth drawn steel, 4x1 
inch, having round edges, the blanks be- 
ing cut off to 2,'. inches in length, milled 
down to a finished length of 2 inches, 
then stamped and placed in the holder 
shown at B, which is arranged to hold 
30 pieces. The outside of the blanks 
were turned until the round edge of the 
steel had been taken off and finished 
very smooth. As the diameter of the 
holder is approximately 6 inches, the 
slight radius due to the turning was of 
no consequence. 

The threading was done on a Pratt & 
Whitney miller, on account of the ac- 
curacy of the lead screw and the fact 
that a very smooth thread was essential, 
as well as the ease with which the depth 
of the thread is controlled, and very sat- 
isfactorv results were obtained. 

A few words as to the depth of thread 
may be of interest: In the first place it 
was decided that one gage should answer 
for both United States Standard and V- 
threads, which was accomplished as 
shown at C, where D depth of a theo- 
retical V-thread, E depth of a United 


and bottom of thread, T = depth of 
Whitworth screw-pitch gage thread and N 
the number of threads per inch. 
F. CHARLES SCRIBNER. 
Hartford, Conn. 








Using a Mirror While Filing 
a Die 
The die which is represented in the cut 


by the dotted lines, was dipped in a so- 
lution of copper sulphate on the face 





Usinc A MIRROR WHILE FILING A DIE 


which was to be marked, the outline of 
the hole was scribed, then it was drilled 
out and placed in the vise for filing. 
The job being small, was awkward to 
see while filing, so a looking glass was 
placed as shown, using a piece of wire 


January 18, 1912 


bent to slip on the vise jaw, the die be- 
ing placed in the vise, with the marking 
toward the glass, so that by looking in 
the glass the reflection of the lines were 
seen without squinting or working in an 
uncomfortable position. 
JOHN Horton. 
Birmingham, England. 








Another Instrument Tray 


Discarded gas fixtures need by no 
means be thrown into the scrap heap, as 
their usefulness is unlimited. The ac- 
companying sketch will prove their utility 
in at least one way. 

It is known that most draftsmen have 
so called instrument or pencil trays, 
which are small boards with raised sides. 
These boards are used mostly to concen- 
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ANOTHER INSTRUMENT TRAY 


trate a number of tools at a certain part 
of the drawing board where work is be- 
ing done, occupying some length of time 
to complete; but on account of the shift- 
ing of the T-square, it also becomes 
necessary to shift the tray at times, or 
else there is danger of its being knocked 
off the drawing board, which is very an- 
noying. 

The sketch shows a discarded fixture or 
arm, a wooden tray, such as ordinarily 
used, fastened upon the fixture, and the 
whole outfit is screwed in a convenient 
position upon the wall or window casing. 

This arm, having free swing both to the 
left and right, enables the draftsman at 
the board to shift the tray from or toward 
him with ease; the tray, being independ- 
ent of the board, will never be struck by 
the T-square or angles, thus avoiding the 
danger of throwing the contents of the 
tray upon the floor, which almost always 
has serious consequences. The apparatus 
is very cheap and simple to construct, 
has a very neat appearance, and is ex- 
tremely useful. 


Bridgeport, Conn. H. J. Moore. 





An international engineering and ma- 
chinery exhibit will be held at the 
Olympia, London, October, 1912. The 
committee is taking steps to insure the 
attendance of buyers from all British 
colonies, and it is hoped that there will 
be many Americans and other visitors. 
Invitations are now being sent out, so 
that visitors from different countries can 
make sure of visiting this exposition. 
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Discussion of Previous Question 


Referring to letters and articles previously published 














Inside Micrometer Attachment 
for Jig Work 

The accompanying cut shows an at- 

tachment for an inside micrometer that 

will be found very useful in locating 


holes in jigs along with the method de- 
scribed by C. L. Goodrich on page 918. 


—— 
\ 


trip the press a slight reduction in the 
output has resulted, but in most cases 
where a one-hand starting device has 
been employed an increase has been 
made in the production. 
M. H. FLYNN, 
Asst. Supt. Royal Typewriter Co. 
Hartford, Conn. 
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INSIDE-MICROMETER ATTACHMENT FOR Jic Work 


With this attachment any measurement 
up to 24 in. can be taken without moving 
the pin on the table and more accurete 
results can be obtained, than by trying 
to take measurements between two pins 
with an inside micrometer in the ordi- 
nary way. This attachment would not 
be required in a shop having outside mi- 
crometers up to 12 in. but as few shops 
have them above 6 in. and as nearly every 
toolmaker has inside ones from 2 to 12 
in. this attachment will be found very 
handy. 


Buffalo, N. Y. A. W. MASSECAR. 








Preventing Accidents on 
Punch Press 


On page 1167, Volume 35, of the 
AMERICAN MACHINIST, an article by F. 
O. Green suggests that the foot pedal 
be done away with on punch presses ard 
that hand-starting devices be  sub- 
stituted. 

In the Royal typewriter factory all 
the punch presses upon which opers- 
tions are performed requiring the oper- 
ator to place his hands between the dies, 
have been equipped with hand-starting 
devices since last June. We believe 
that this plant is one of the first in which 
punch presses. have been fully equipped 
to prevent injury to the operators. 

All of these mechanisms used here 
were originally designed in this factory. 
Some of them have been in operation 
here for over two years and only one 
accident has occurred on presses while 
being operated by a hand starter Be- 
fore the installation accidents were fre- 
quent. 

Where it has been found necessary to 
force the operator to use two hands to 


Clamping Dogs 


Referring to the article on clamping 
dogs, on p. 878, the type shown is very 
useful on various classes of work, but 
the design is not all that could be de- 
sired, for besides taking up a lot of room 








CLAMPING Docs 


it is expensive to make. I show here- 
with a cut of a dog designed by myself 
some tive or six years ago for jig work, 
which, in my opinion, is simpler than the 
one shown and at the same time, when 
in use, has a greater tendency to clamp 
the work. 


Manchester, England. R. DAvis. 








Making and Testing Cores* 


Formerly the making of cores for 
molds was regarded as a separate branch 
of the art of molding, and the “boss core- 
maker” rivaled the “boss molder’”’ in 
claiming to possess mysterious secrets re- 
garding the composition or character of 
the sand and the use of strange binding 
compounds, etc. 

*A discussion of Mr. Lane's paper on 
the Core Room, read at the convention 
of the American Society of Mechanical 


Engineers and reprinted in the Ameri- 
can Machinist 


Gradually these empirical and often 
crude methods have been superseded by 
more scientific and efficient ones and the 
paper under discussion is a very valuable 
contribution to the meager literature on 
the subject of core making. 

It is quite true, as stated, that in some 
shops the equipment has been perfected 
to such an extent that the castings are 


" turned out true to size within surprisingly 


small limits of variation. 

The method of mixing materials for 
making test cores by hand is not con- 
ducive to producing uniform conditions. 
It is tiresome to try to mix several 
different powders or granules in this 
manner, as any chemist well knows. If, 
for example, you place upon a board a 
certain quantity of sand, flour, ground 
coal, powdered clay (dry), or other sub- 
stances, and turn them with the iron-pipe 
roller over and over, cutting the batch 
frequently with a spatula, you will be 
surprised to find how long it takes to 
make a homogeneous mixture. There will 
be streaks of black charcoal, white flour, 
and red clay, running through the mass 
long after you have expected to have ob- 
tained a thoroughly mixed material. 

The most expeditious way to secure a 
thorough commingling of all the different 
materials is to put them through some 
kind of a centrifugal machine where they 
are thrown together with great force and 
emerge from the machine a practically 
uniform product, so that a sample taken 
from any portion will be the same as that 
from any other portion. 

The use of core-making machines is 
now general if not universal; those 
shown in the paper are only designed for 
small round cores that can be “extended.” 

It may interest the readers of this pa- 
per to know that large cores are now 
made by machine with unskilled labor in 
one-fourth of the time required to make 
the same cores by hand; moreover, or- 
dinary “heap sand” is used without the 
addition of loam, flour, or any other 
binder. As concrete instances I may 
mention some cores 8 ft. long, 20 in. 
wide, 16 in. deep, weighing with the rods, 
about 2500 Ib. each; other cores 3% ft. 
square by 38 in. deep, weighing about 
3000 Ib. each are thus made, and this is 
not the limit by any means; in fact, it is 
only the beginning of the end of the way 
of making cores by hand. 


Core TESTING 


In place of the crude device shown for 
breaking one-inch square cores with sup- 
ports 12 in. apart, the ordinary  trans- 
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verse testing machine used for breaking 
cast-iron test bars has been employed 
for a number of years in our foundry. 
As a general rule, especially in testing the 
transverse strength of oil sand cores, a 
dozen test cores 1x1x15 in. are made 
from a batch of sharp sand and pure 
linseed oil in the proportion of one part 
of oil to thirty parts or sixty parts or 
even 100 parts of sand (measured in a 
cup). An equal number of cores are 
made in the same core box from a batch 
of sharp sand, and any other oil to be 
tested, using the same proportions of oil 
and sharp sand. These test cores are all 
placed side by side on an iron plate and 
baked under identical heat conditions, the 


numbered cores alternating on the plate.” 


When cold they are broken on the test- 
ing machine at a uniform rate of speed, 
and it is surprising to note how little 
variation in strength occurs in breaking 
cores made from the same batch of oil 
sands, showing that this method is re- 
liable. 

Variations in temperature of the oven 
will cause variations in strength of cores 
made from one batch of sand baked at 
different times, but this source of error 
is avoided by the plan adopted as de- 
scribed. 

The economy of manufacture of oil- 
sand cores and other merits of this 
method have resulted in a very great in- 
crease in its adoption in recent years. 
Coincidentally with this increase t here 
has been an extraordinary rise in the 
cost of linseed oil, the price having been 
doubled in five years. Numerous substi- 
tutes for linseed oil have been put on the 
market and sold in large quantities at 
varying prices. Some of these do the 
work well, others indifferently well, 
others again are useful for making small 
cores for small castings, but are useless 
in small cores for large castings, or in 
large cores for small castings. 

The oil question has, therefore, grown 
to be an important one in many foundries 
where the annual charge for oil for cores 
amounts to thousands of dollars. In buy- 
ing linseed oil (which is par excellence 
the oil to use) the consumer is at the 
mercy of the dealer, who, if dishonest, 
may add large quantities of cheap min- 
eral oil or resin oil, without fear of easy 
detection. At least such was the case 
until recently. A process of instanta- 
neous detection of such adulterations 
has now been devised and presented to 
the public, whereby one not necessarily 
skilled in chemical knowledge, may de- 
tect the presence of mineral oil or resin 
oil in linseed oil or any vegetable or 
animal oil at a glance, and with very little 
preparation he may even determine with 
close approximation to accuracy the pro- 
portions of such admixtures in a moment. 

As an account and actual demonstra- 
tion of this discovery were given at the an- 
nual meeting of the American Society for 
Testing Materials in June last, and is 
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published together with halftone illus- 
trations in colors in Vol. XI of their 
“Proceedings” a further description here 
is not necessary. 
ALEx E. OUTERBRIDGE. 
Philadelphia, Penn. 








A Blueprint Sign Made with- 
out a Tracing 


Having seen an article on page 217, 
Volume 35, about making blueprint signs 
without tracings, I would like to tell you 
the method we use. 

In the shipping room there is a large 
stenciling machine; I take any kind of 


BLUEPRINT SIGN MADE WITHOUT A 
TRACING 


cardboard and stencil or stamp the sign 
on it, then print it, making a blueprint cn 
a white background. 

This method saves the draftsman’s tine 
as the “blueprint boy” can make the sign, 
and also make it very neat and in less 
than half the time it takes the draftsman 
to do it by hand. 


Chicago, III. JOHN TULLY. 





Why Punch Gives Trouble 


On page 845, Vol. 35, H. T. M., of 
Ontario, Can., shows sketch of a punch 
he has trouble with. If H. T. M. will 
fracture the punch he will find it has not 
hardened clear through. This causes the 
punch to bulge out when under strain. 

I would suggest that he drill, say, six 
holes in a circle as near the outer edge 
of the punch as practicable, so as to al- 
low the punch to harden all the way 
through and eliminate the trouble he 
mentions. 


New York, N. Y. J. P. GRIMEs. 





Double Cutting Planing 
Machine 


In the article on “Double-cutting Plan- 
ing Machines,” page 1185, Volume 35, 
there are several features in the design 
of the machine cited which the author 
does not mention. 

When the tool which would work on 
the ordinary return stroke is cutting, 
the strain would not only put the tool- 
box bolts in tension and tend to tear the 
box off the head, but would also trans- 
mit the same strain to the crossrail gibs 
and tend to tear the crossrail from the 
housings. 

It is mentioned also in the article that 
one tool will follow in the furrow made 
by the preceding one. Of course, if the 
tools are so accurately machine ground 
that they are identical in contour, and 
are set in perfect alignment, this will 
hold true to a certain extent, but it must 
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be remembered that there is an appreci- 
able spring of the tool while cutting 
which cannot be neglected, and as both 
tools are rigidly clamped the idle tool 
would have to be sprung out by the metal 
rubbing against it with a backward mo- 
tion; this would either curl or chip the 
cutting edge in a short time. 

In another part of the article a feed 
motion is described, which is regulated 
by means of a jockey pulley tightening a 
belt. This jockey pulley, it is under- 
stood, is in turn operated by a sort of 
index plate divided into quadrants by 
four wipers, each quadrant giving a 
feed of ‘/» in. on the low gear, and 4% 
in. on the high gear. This, it would 
seem, will skip over a pretty wide range 
when the high gear is being used. For 
instance, if a %4-in. feed is required, it 
will be impossible to have the index plate 
make three-quarters of a turn each time, 
for, if two of the wipers were turned 
down so as to make the index plate skip 
from station 1 to station 4—three quad- 
rants—then the next feed would turn 
from station 4 to station 1—one quadrant 
—giving alternate feeds of 3% in. and 4% 
in. It would appear also that after the 
belts had been in use long enough to 
get fairly greasy, the feed would not be 
very accurate. 

In place of the reaction spring to aid 
reversal, if a reversing motor drive is 
employed a dynamic brake action could 
be, and is, used (under patent) by the 
leading manufacturers of reversing mo- 
tor-driven planers to better advantage. 
This consists of merely converting the 
motor into a generator at the instant of 
reversal and allowing the mechanical 
energy which is stored up in the planer 
table to run the dynamo whose electrical 
energy is absorbed by the usual arma- 
ture resistance. This increases its hold 
much more steadily and does not require 
any adjustment for the various positions 
of the table. 

‘ H. L. KARTSHER. 
Plainfleld, N. J. 





Drilling Holes in Thin Plate 

In Vol. 35, page 1184, Mr. McKechnie 
suggests the use of a carpenter’s center- 
bit, to be driven backward to drill an 
occasional hole in soft plate */s in. and 
less in thickness, as “ordinary twist drills 
do not make a good job.” 

A clean, round hole, free from burrs, 
may be attained with ordinary twist 
drills, if a piece of metal or hardwood is 
placed both above and below the thin 
sheet to be drilled. Before placing on 
the top piece, the plate to be drilled, may 
be spotted or located central, with the 
point of the drill. 

It is usually easier to find a few pieces 
suitable for the purpose in the scrapbox 
than to locate and borrow the carpenter’s 
pet center-bit for a job that is likely to 
dull it. 


Salem, Mass. WILLIAM E. CHOATE. 
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The Hammer ‘Test for Gear Teeth 


Most types of gears when in proper 
mesh and running with a small pinion 
of less than 15 teeth will have at least 
two teeth in contact, and in this condi- 
tion the load, or power transmitted, acts 
as a steady pressure on the teeth, pre- 
senting no shocks if the gear teeth are 
of proper form and cut correctly. 

If this condition is not met the entire 
load may be carried on a single tooth, 
or even on one corner of that tooth. The 
unfortunate results of incorrect design, 
cutting and mounting are apparent in the 
case of spur-gears, and need no de- 
tailed mention. For bevel gears the sit- 
uation is somewhat different. 

The gear manufacturer who wishes to 
know the quality of ‘his output must 
make use of numerous tests, both for 
raw materials and finished product. To 
meet this need a number of machines 
has been developed. 


By Frank Burgess * 








The necessity for a break- | 
ing test for gear teeth, and 
a machine for the purpose. 
Results from a number of 
steels and treatments. A 
standard tooth has been 
selected for test purpose. 




















*Proprietor and general manager, Bos- 
ton Gear Works. 
Copyrighted, 1912, by Frank Burgess. 


for spurs, helicals and bevels. It con- 
sists of a box-section frame made up of 
three members and three _ swiveling 
heads. These heads are adjustable 
lengthwise of the members of the frame. 

















Fic. 1. UNIVERSAL BELT-DRIVEN GEAR-TESTING MACHINE 


smoothness of action and tooth contact, 
as shown by the brightening of the sur- 
face. 


BEVEL-GEAR TESTING MACHINE 


The accuracy of the mounting of bevel 
gears is of prime importance and, un- 
fortunately, has not received the atten- 
tion that it deserves. To show the effect 
of incorrect conditions of alignment and 
mesh, the machine illustrated in Fig. 2 
was developed. It indicates unequal 
angular movements considerably magni- 
fied. 

Upon a suitable base are mounted a 
vertical shaft to carry a bevel gear and 
holder carrying a _ bevel pinion. The 
pinion shaft is driven by a handwheel 
through a worm and wheel permitting a 
uniform motion to be transmitted to the 
pinion if care is used in turning the 
wheel. Upon the vertical bevel-gear 
shaft is mounted a fine-pitch spur gear 
meshing with a pinion mounted at one 
side. The ratio is 10:1. Upon the pin- 
ionshaft is mounted a pointer traversing 
a circular, graduated dial. These de- 
tails are plainly shown in the illustration. 

If a properly cut bevel pinion and 
gear are mounted in this machine in 
proper mesh, the indicator will traverse 
the dial with a steady, uniform motion. 
On the other hand if the meshing is in- 
correct—corresponding with incorrect 
mounting in use—the pointer will move 
over the dial with a jerky irregular mo- 
tion. The block carrying the horizontal 
pinion shaft is adjustable so that incor- 
rect meshings can be had to study their 
effect. There is one correct position that 
cannot be varied from over 0.001 in. 

To illustrate the difference in the 
pitches of the bevel pinion running to- 
gether, a bevel pinion built up of a num- 
ber of sections, 4 in. in thickness was 
made. These sections have been taken 
apart and tested showing the irregular 
movement of the two pitches running to- 
gether. Taking two sections, however, 


























Fic. 2. BEVEL-GEAR TESTING MACHINE 


UNIVERSAL BELT-DRIVEN, GEAR-TESTING 
MACHINE 

In Fig. 1 is illustrated a universal, 

belt-driven, gear-testing machine, used 


Thus settings can be had for spur, hel- 
ical, or bevel gears of a wide range of 
sizes. The running quality of a pair of 
gears is thus tested as regards noise, 


Fic. 3. THE MESHING OF THREE SECTIONS OF A SECTIONAL PINION 


of the same pitch and same diameter, it 
will be noticed that they run very 
smoothly and without any jerky mo- 
tion. Furthermore, it is noticed that it is 
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Fic. 4. Mopet DEsIGN To SHOW 
EFFECT OF A HAMMER BLOw 
ON A GEAR TOOTH 
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not merely a matter of an_ irregular 
movement, for the point of the tooth of a 
sectional gear with a finer pitch will 
strike the top of the tooth with which it 
is in contact, thus increasing the leverage 
at this point. Under a heavy load this 
would cause the destruction of the teeth. 
This is illustrated by the three gears in 
mesh shown in Fig. 3. 

With the machine shown in Fig. 2, it 
is possible to get nine different adjust- 
ments, not counting those of differcnt 
depths that may be obtained by leaving 
various amounts of backlash. This, of 
course, would multiply the different ad- 
justments as many times as there are 
different depths. In other words, there 
is an indefinitely large number of im- 
proper relations that a bevel gear and 
pinion can have. 

Experimenting with this machine, 
however, shows that the worst running 
condition that gears of this description 
can be in, is for the apices to fail to 
coincide. This point has not been con- 
sidered seriously enough by the average 
manufacturer. Where its importance is 
appreciated adjustments are frequently 
required to limits as close as 0.005 inch. 

For gears that are hardened, how- 
ever, it is necessary to allow a certain 
amount for warpage, which causes a 
change of the angle of the bevel gear. 
This is usually attended to by allowing a 
reasonable amount of backlash, from 
0.005 to 0.007 in., not over 0.01 in. This 
would mean that the bevel gear would be 
straightened before being assembled if 
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Fic. 5. THE MACHINE 
FOR THE HAMMER 
TEST 
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Fic, 6. BEVEL-PINION FIXTURE ON MACHINE 


FOR THE HAMMER TEST 


MACHINE FOR HAMMER TEST 


Fic. 7. RING BEVEL-GEAR FIXTURE ON 























Fic. 8. SPUR-GEAR FIXTURE ON VISE 
OF MACHINE FOR HAMMER TEST 
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the warpage is excessive. There is no 
art at the present time that can fur- 
nish hardened gears, particularly of large 
size, with the warpage other than a va- 
riable factor. 

The results of the investigation con- 
ducted with the machine shown in Fig. 2, 
show the importance of correct mounting 
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release the tooth. This shows the re- 
lation between the effect of a shock and 
a dead weight. 

It will be noted that the effect of a 
weight of two ounces dropping 1% in. 
is equal to a l-oz. weight dropping 7 
in., both striking on the same point. 

From this model it will be readily un- 





f AM. Macn- 














Fic. 9. STANDARD PINIONS AND SEGMENTS FOR TEST PURPOSES 


and the hammering action to which the 
teeth are subjected. The effect of this 
hammer action deserves consideration. 


ILLUSTRATING EFFECT OF A HAMMER 
BLow 


In the experimental model shown in 
Fig. 4 a wooden tooth is mounted as a 
lever and held in place by a flat, curved 
spring. This will be released by a 2%4- 
Ib. weight fastened at the pitch line of 
the tooth. This weight is just sufficient 
to release the lever from the spring and 
represents a force applied at the pitch 
line of the gear tooth. When the appli- 
cation is at the end of the tooth 27 oz. 
will release the spring. This shows the 
importance of having gears take their 
load on an average bearing at the pitch- 
line. Gears in proper mesh and with a 
proper number of teeth will present 
usually one of two teeth bearing at the 
root, the pitch line, and the extremity of 
the tooth, making the average load ap- 
proximately at the middle of the tooth, 
or at the pitch circle. This would aver- 
age as if there were two teeth bearing 
at the pitch line. In other words, if 
there is a three-tooth contact, one will 
be slightly below the pitc.u line, one 
slightly above and the other at some 
other point of the tooth. For a small 
pinion running with a gear the contact 
is much less, and usually it is not safe 
to figure more than one tooth in contact. 

To illustrate the difference between a 
steadily applied weight and a hammer 
blow, the tube shown above the wooden 
tooth in Fig. 4, was added to the model. 
Small weights can be dropped through 
this tube to give a blow on the tooth. 
A weight of one ounce dropping 7 in. 
will release the spring when striking at 
the pitch-line. This does the same work 
as the 2'4-lb. weight mentioned above. 
At the point of the tooth a weight of 
one-quarter ounce dropped 26 in. will 


derstood that there is a relation between 
a definite weight dropped from a fixed 
height, that can be compared to a break- 
ing force on a gear tooth. Therefore, 
a machine was designed which will test 
very quickly and accurately the strength 
of gear teeth by dropping a weight from 
a known height. This will give its rel- 
ative breaking strength without the nec- 
essity of finding tensile strengths. Tables 
have not yet been compiled which will 
give the exact height at which a weight 
will break teeth of different materials, 
but these are being prepared and will 
give a standard for the breaking strength 
of gear teeth. 


THE MACHINE FOR THE HAMMER TEST 


The machine consists of a cast-iron 
table 20 in. in diameter and 15¢ in. thick 


| Number 
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supported on five steel bars 13% in. in 
diameter and extending upward from a 
cross-shaped base. Extending upward 
from the table is a graduated bar 1 in. 
in diameter and 6 ft. long. On this bar 
is mounted a hammer weighing 10 Ib. 
This can be set at any height desired and 
released by a trigger. The top of the 
table is 38 in. from the floor. It is drilled 
and tapped to take holding-down screws, 
See Fig. 5. 

The hammer is raised by a cord run- 
ning ever a pulley on the top of the ver- 
tical rod with a handle at one end, and 
an automatic gripping and tripping de- 
vice at the other. When the hammer is 
gripped by this device, and raised by 
the cord it is released by the tripping- 
device lever striking a dog on a collar 
clamped to the shaft at the required 
height. 

The striking end of the hammer is 
fitted with an adjustable head of hard- 
ened tool steel, which can be clamped 
at any desired angle. Thus a tovth un- 
der test can be struck from any direction 
desired, and contact can be had for its 
full length. It has been very noticeable 
that a tooth struck on a corner breaks 
much easier than a similar tooth struck 
along the entire length of the face. 

The machine is equipped with a ring 
clamping fixture for bevel gears which 
can be strapped to the table, a bevel- 
pinion clamping fixture and a substantial 
planer vise. See Figs. 6, 7 and 8. It 
has been found convenient to establish a 
standard tooth for test purposes. It is an 
involute tooth from a 6 diametral-pitch, 
15-toothed, 1-in. face pinion. It is un- 
necessary to cut a complete pinion; a 
segment of five teeth meets all require- 
ments. See Fig. 9. 











Blows | Kind of Steel of Test Treatment Remarks 
No. 1 : 
11 Cold-rolled 107B |Case-hardened Water quenched 
29 Cold-rolled 108 |Case-hardened Double treatment, oil quenched 
No. 33 
6 0.15- to 0.20-carbon 68 case -hardened Water quenched 
14 0.15- to 0.20-carbon 67 Case-hardened Double treatment, oil quenched 
, No. 10 
101 0.25- to 0.30-carbon 60 Case-hardened |Water quenched; not broken 
21 0.25- to 0.30-carbon 61 Case-hardened Double treatment, oil quenched 
No. 16 
67 0.25- to 0.35-carbon 64 Case-hardened Water quenched 
54 0.25- to 0.35-carbon 63 Case-hardened Double treatment, oil quenched 
No. 2 
gy 0.35- to 0.40 carbon 53 Case-hardened Water quenched 
4 0.35- to 0. 40-carbon 57 Case-hardened Double treatment, oil quenched 
No. 20 
121 0.25 carbon 66 Case-hardened Water quenched 
0 .034-nickel 
127 0.25 carbon 65 Case-hardened Double treatment, oil quenched 
K 
Chrome vanadium 
349 0.22- to 0. 28-carbon 69 Case-hardened Double treatment; oil quenched 
{ 
102 Chrome vanadium 158. Case-hardened 
27 Chrome vanadium 175B Oil tempered Drawn in oil, 400°; sclerescope, 
75 to 80 
294 Chrome vanadium 173a Oil tempered Drawn in oil, 500°; sclerescope, 
78 to 80 
166 Chrome vanadium 174 Oil tempered Drawn in oil;, 600°; sclerescope, 
70 to 75. 
s 
Silico manganese 
194 0. 55-carbon 117 Oil tempered 


TESTS OF STEEL GE 
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TABLE 1 
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SOME RESULTS FROM THE MACHINE 


This drop-hammer testing machine is 
now being used to test finished gears, 
materials for gears and the effect of va- 
rious processes of heat treatment. Fur- 
ther it is used to determine the breaking- 
down point of case-hardened surfaces, 
by finding the number of blows required 
to produce a given indentation. With 
an automatic trip arrangement 50 blows 
per minute can be given. 

Table 1 gives the results of 18 tests 
on heat-treated gears; the nature of the 
treatment is indicated. A number of 
steels is included, running from low-car- 
bon to alloyed. A study of the results 
is interesting. 

A tooth of untreated cold-rolled steel 
after five blows was bent over at the 
point */u in., after 20 blows °/s in. At 
the thirtieth blow it was bent out of 
shape but not broken. A 15- to 20-point 
carbon-steel tooth after eight blows was 
deflected */4 in., after 51 blows °/s inch. 

Tests of unhardened gears made from 
low-carbon steel show that they bend 
under a very few blows, distortion be- 
ginning with the first blow. As an il- 
lustration a tooth of 25- to 35-point car- 
bon steel was bent '/s in. after the fifth 
blow, at the eightieth blow ‘/« in., at 
the one-hundreth blow it was nearly 
cracked off. A chrome nickel-teeel tooth 
after 173 blows was bent only ‘/s: in. 
It was not possible to break it; the tooth 
merely hammered. This shows that the 
results of the machine are more easily 
comparable for treated steels than for 
untreated, because the former break after 
a certain number of blows and without 
much distorting. 

When placing a large order recently 
results from this machine were used to 
determine upon a case-hardening steel. 
On one steel, the average number of 
blows at a 30-in. drop was 31 to break 
the teeth; the minimum number was 16, 
the maximum 53. Another steel in com- 
petition gave an average of 6% blows, 
with a maximum of 12 and a minimum 
of 2. The treatment in each case was 
that recommended by the steel maker. 








Making Size Blocks 
By F. B. JAcoss 


Size blocks, as commonly used by ma- 
chinists and toolmakers for accurately 
determining short dimensions, are classed 
under two heads, single-dimension blocks, 
having two finished surfaces, and multi- 
ple-dimension blocks, having six finished 
surfaces. Single-dimension blocks pos- 
sess the advantage of being protected 
from wear when not in actual use, as 
they can be laid away with one of the 
unfinished surfaces down. It is also 
claimed for them that a given size can 
be accurately maintained, reasonable 
wear from use excepted, for an_ in- 
definite period, provided the fire scale 
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is not removed from the four surfaces 
that are not used in taking dimensions, 
and the blocks given a_ reasonable 
amount of time to season before grind- 
ing and lapping. 

Multiple-dimension blocks require less 
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dimension blocks that I recently made, 
also the fixture used in grinding them. 
There are 16 blocks in all, ranging by 
sixteenths from 7, to 1 inch, the other 
dimensions on all the blocks being 7x! 
inch, A good quality of tool steel was 
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Fic. 1. SiIzE BLOCKS AND HOLDING JIG 


room for storage, otherwise they possess 
no particular advantage, and as all sur- 
faces are finished they are subjected to 
almost constant wear, also owing to the 

















Fic. 2. METHOD OF GRINDING THE 
BLOCKS 


fact that all the fire scale is removed 
they are liable to change size after hav- 
ing been in use for a few months, which 
is caused by their expanding and con- 
tracting more readily than blocks pro- 
tected on four sides by fire scale. 

In Fig. 1 is shown a set of single- 


used, the bar being planed to the re- 
quired size and cut up in the milling ma- 
chine, leaving the blocks 3/64 inch over- 
size for finishing. The measuring sur- 
faces were then planed in the shaper, 
leaving them 0.010 oversize for grinding 
and lapping. 

In hardening the blocks were brought 
up to an even red heat in a gas furnace 
and dipped in clean, fresh water that had 
been warmed just enough to take off the 
chill. Then, after the scale was removed 
from the measuring surfaces, the blocks 
were allowed to season for a period of 
two months. After seasoning they were 
ground by the process known as spot 
grinding, which consists of holding the 
block in the fixture shown in the first 
halftone, and passing the surface to be 
ground under a wheel as shown in Fig. 2. 

During the grinding operation, meas- 
urements are readily taken without re- 
moving the blocks from the fixture, by 
means of the slot m Iled in the fixture to 
accommodate the anvil of the microm- 
eter, 0.0005 inch oversize being left for 
the final finishing by lapping. The 
wheel, used was Aloxite 60 grit, N grade, 
D-497 bond, and the final finishing by 
lapping, was done dry on a cast-iron 
plate with a small amount of Aloxite 
powder. 








It has been reserved for modern en- 
gineering to give to liquid fuels the 
consideration due them by reason of their 
exceptional transportation and storage 
facilities, their high heating value and 
their small bulk as compared with all 
solid fuels. 
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Smoke in the ‘‘View of the 
Works’’ 


One of the hopeful signs of the times 
is that manufacturers are beginning to 
be ashamed of having smoking chimneys. 
This is indicated by letter heads and 
“views of the works” where the chim- 
neys have, in the past, been shown with 
clouds of smoke escaping from them 
with the evident thought of illustrating 
a rushing business. Now, however, we 
note a change of sentiment, and modern 
shops are being represented with smoke- 
less chimneys. This is as it should be, 
for with the awakening interest in 
cleaner, healthier and more attractive 
cities—cities with parks and tree-lined 
streets; cities with fire public buildings 
and business blocks; cities with all these 
and many other desirable and neces- 
sary features of modern life—there is 
no place for smoke, and those responsi- 
ble for pouring clouds of it into the at- 
mosphere art growing to be held as 
enemies to the public good. 

There is another reason why manu- 
facturers should be ashamed to show 
smoke on their “views of the works,” or 
more important still, to allow it to issue 
from the chimneys of their works. This 
reason is because it is an admission to 
the world that they are still employing 
antiquated methods and operating at an 


AMERICAN MACHINIST 








se 





























vant 


117 























economic loss by wasting into the air 
combustible material which should be 
consumed to generate more power and 
which would be if they had modern 
power plants in operation. 

In addition to all that an aroused pub- 
lic sentiment can do to abate such evils 
as smoking chimneys, there is always a 
class in a community that has to be co- 
érced by law before it will yield to the 
public interests. It is gratifying to see 
that many states and municipalities are 
now taking this matter in hand to pre- 
vent, as far as may be practicable by 
law, the abuse of the smoke evil, and 
most important that, with competent en- 
gineers as inspectors, they are requiring 
that all new installations, or extensive 
repairs of present installations, shall be 
made so as to avoid smoke. While this 
is only a partial present remedy it gives 
promise of better conditions for the fu- 
ture even with an increase in the amount 
of power required. 

It is time that all communities where 
power plants exist should take similar 
steps to control by law this “burning 
evil” which someone has aptly said is 
not so much a burning question as a 
question of burning. 








Eaucating One’s Competitors 


Anyone seeking information of any 
kind in the industrial field must have 
experienced the tenacity with which 
many firms hold on to anything in the 
way of special information relative to 
their business, or in any way savoring of 
“trade secrets.” Of course, in the case 
of industrial processes of any kind, that 
in any way assist in the strenuous com- 
petition which now prevails in all lines, 
this attitude is not only justifiable, but 
often absolutely essential to the suc- 
cess of the business. 

There are, however, certain features 
of industrial administration where sc- 
crecy is not only detrimental to the 
progress of the industry as a whole, but 
may be fatal to the interests of the 
possessor of the very secrets on which so 
much dependence is placed. Take for 
an easy example the question of costs. 
If one sends out a request for bids on 
almost any piece of standard machinery 
he is likely to receive in return a list of 
quotations ranging from prices so low 
as to be suspicious to those high enough 
to be ridiculous. 

Somewhere between these extremes 
will be a group of bidders whose tenders 
are so close together as to indicate that 
their methods of estimating are about 
the same, whcther technically correct or 


not, even though some have = = 
manufacturing facilities. In general, the 
methods of estimating used by the group 
will not be far astray. Of course the 
very high bids and the very low bids are 
sometimes caused by careless or inac- 
curate computations; but this experience 
is far too common to be accounted for by 
these errors alone. An_ unsuccessftl 
bidder can account for a small differ- 
ence between his bid and the successful 
one, but how common it is to hear the 
expression: “Well I don’t see how he 
can make it at that figure,” in the offices 
of concerns that have to bid for their 
living. In many cases, indeed, the suc- 
cessful bidder cannot make a profit at 
that figure. 

Now the man who bids ridiculously 
high is not to be feared. His blood is 
on his own head. But the man who 
bids ridiculously low, and thereby loses 
money, not only injures his own busi- 
ness (and eventually perhaps goes to 
the wall) but he also injures every other 
man who is doing business on a safe 
basis, but who cannot obtain contracts, 
on account of the foolish competition. 
It is useless for the latter to console 
himself with the hope, often fulfilled, 
that his foolish competitor will soon 
ruin himself; for even if this happens 
another crop springs up, mushroom fash- 
ion, to take his place. 

Much of this trouble no doubt arises 
from a lack of knowledge of the true 
principles of cost accounting. The ele- 
mentary principles of cost keeping are 
not difficult to understand; yet if one 
asks a half dozen manufacturers of any 
given line of goods the simple question: 
“What do you do with your pattern 
costs ?” he is likely to receive as many 
different answers as there are manu- 
facturers. 

This, of course, is not as it should 
be, and any knowledge that will throw 
light on the true basis of manufacturing 
in anv particular line is of value, not 
only to the business as a whole, but also 
to the man who gives of his experience. 
We have heard of progressive manu- 
facturers who have offered to send their 
expert accountants to the shops of com- 
petitors to instruct them in their meth- 
ods of cost accounting. 

These general principles have been 
recognized by more than one gatherirg 
of manufacturers—particularly the ma- 
chine-tool builders—and have frequently 
been referred to in these columns. The 
matter is important enough, however, to 
be repeated; and is again submitted in 
the hope of encouraging those who pos- 
sess true knowledge of these matters to 
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give that knowledge freely for their own 
protection and the good of the industry in 
general. 








"Intelligent Design Again 


The editorial, which appeared on page 
902, Vol. 35, on the subject of intelligent 
design, appears to have struck home in 
some cases where it was by no means In- 
tended to. In calling attention to weak 
points in the armor of the designing 
room, no criticism was meant of those 
who are doing their best under the cir- 
cumstances which surround them. It was 
aimed at the surrounding circumstances. 

One of the circumstances, plainly 
pointed out by Mr. Mastenbrook, on page 
1131, is the employer who wishes the im- 
possible done. Here is opened up that 
large question of how much professional 
spirit a designer ought to show toward 
his employer, as against the spirit of an 
employee pure and simple. The question 
may be illustrated by taking the extreme 
cases of a lawyer and a day laborer. The 
latter is not supposed to bring to his 
work any initiative at all; he is simply 
on duty to do as he is told. If, in dig- 
ging a trench, he is injured by a cave- 
in, he not only is not blamed for the ac- 
cident, but he may reasonably expect to 
collect personal damages. The former, 
on the contrary, is expected to take his 
client’s case, and from that time on the 
client is the servant. No sane man would 
think of engaging a lawyer to do certain 
things according to his personal direc- 
tions. 

Where does the designer stand? Is his 
position that of one or the other, or is 
it between the two? From the designer’s 
point of view it should be that of the pro- 
fessional man. From the employer’s point 
of view it certainly ought not to be that 
of the laborer. That the professional 
point of view is not usually taken by the 
designer or accepted by the employer is 
necessarily conceded, but why? 

In the days of the small shop, almost 
every owner was a man who had worked 
his way up through the ranks by virtue 
-of mechanical ability, which included 
ability as a designer. When these small 
shops grew so that it was necessary for 
them to employ draftsmen, the owner still 
remained the designer; the draftsman 
was usually an architectural draftsman, 
who had little or no conception of the 
needs of mechanical work. As firms 
grew still further, the position of de- 
signer was created, but it was filled by 
promotion from below, which meant from 
the ranks of men whom the employer 
looked upon as helpers, worthy of their 
hire no doubt, but helpers for all that. 
The situation has not changed materially. 
The average employer looks on his de- 
signer as a man who will keep him out 
of a varied assortment of holes, into 
which he might otherwise fall. 
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If the lawyer and physician were ever 
anyone’s servants, it was so many ages 
ago that it has been forgotten. They took 
their respective places and have held 
them. Should the machine designer do 
the same? We question if he is yet in a 
position to do so, for the very reasons 
which were advanced in a previous edi- 
torial. These may be summed up by 
saying that there is not today sufficient 
digested data on many of the commonest 
branches of design to make up anything 
approaching in volume or value the ma- 
teria medica of the physician. 

It will also be necessary for the “free 
lance” in design to multiply before much 
can be done to change the status of the 
designer. Much, however, might be done 
by men who are asked to do the impos- 
sible or the wrong thing. If a designer 
finds himself confronted by the choice 
between throwing up his job and doing 
patchwork which will enable his employ- 
er to sell a machine and pocket the price, 
ought he to do the patchwork job if he 
knows that the man who buys will con- 
demn the designer? Would he hesitate 
if he were a “free lance”? Certainly not! 
Because then he could not hide behind 
his employer. So long as the larger num- 
ber of designers work only for one firm 
at a time, the profession will find itself 
bound by the feeling that they are only 
employees, and not professional men. 
When designers find themselves with a 
number of clients, they will be free 
enough to refuse to do those things 
which result in the abominations in de- 
sign with which we are all familiar. 

In the meantime, there is a vast and 
almost virgin field which has been neg- 
lected in the design of simple parts of 
machinery. When this has had the atten- 
tion that the civil engineer has given to 
details of his work, there will be some 
hopes of the emancipation of the pro- 
fession. 








PERSONALS 


Charles M. Lyle, for several years 
with Manning, Maxwell & Moore, in 
charge of their Southwestern territory, 
has resigned to accept the management 
of the St. Louis office of the Niles-Be- 
ment-Pond Co. 


A. K. Selden, Jr., has entered the en- 
gineering department of the Crocker- 
Wheeler Co. He was formerly in charge 
of the design of the interpole adjustable- 
speed motors, manufactured by the Elec- 
tro Dynamic Co. 


George W. Fowler and W. J. Warder, 
Jr., have joined the sales department of 
the Crocker-Wheeler Co. Mr. Fow- 
ler was for several years sales man- 
ager of the Garwood Electric Co., and 
Mr. Warder was formerly chief engineer 
of Roth Bros., and later connected with 
the Westinghouse Electric & Manufactur- 
ing Co. 
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Richard T. Crane 


Richard T. Crane, head of the Crane 
Company, Chicago, Ill., and one of the 
country’s much-discussed self-made men, 
died suddenly at his home on Jan. 8. 

Mr. Crane was born in Paterson, N. J., 
in 1832, and worked in machine shops 
in Paterson, Brooklyn and New York, un- 
til he was 23 years old, when he moved 
to Chicago. He there started a small 
brass foundry and was_ subsequently 
joined by his brother Charles S., when 
the machine-manufacturing company of 
R. T. Crane & Brother was formed. The 
company gradually grew to enormous 
proportions, with branch factories in 
many cities, with a list of 700 different 
kinds of iron and steel manufactured ar- 
ticles. 

Mr. Crane came into the public eye 
during recent years by his strenuous at- 
tacks on universities and higher educa- 
tional institutions. 








Franklin Farrel 


Franklin Farrel, president of the Far- 
rel Foundry & Machine Co., and a prom- 
inent figure for many years in the ma- 
chine-building industry of the East, died 
on January 11, after an illness of but 
a few hours. 

Mr. Farrel! was born in Waterbury, 
Conn., in 1828, the son of Almon Farrel, 
a millwright and engineer. His early 
days were spent on a farm, and when 14 
years old he went to work for his father, 
to take up the trade of millwrighting. In 
his spare and evening time he indus- 
triously applied himself to the study of 
engineering, and in 1849 became asso- 
ciated in the foundry and machine busi- 
ness of Farrel & Johnson, Ansonia, Conn., 
in which his father was the chief stock- 
holder. The capital stock of the com- 
pany was then $15,000, and a little later 
it was reorganized under the name Far- 
rel Foundry & Machine Co., with 
Almon Farrel as president. On the death 
of his father, in 1857, Franklin Farrel 
succeeded to the presidency of the com- 
pany, an office which he held until his 
death. Under his guidance the. business 
grew steadily and much of its success 
is attributed to Mr. Farrel’s far-sighted 


management, technical skill and en- 
thusiastic industry. 
In later years, Mr. Farrel assumed 


varied interests, conspicuous among 
which were the mining and sugar indus- 
tries. He took an active interest in the 
public affairs of his city, and became 
deeply honored and respected for the 
large amount of philanthropic work he 
performed in his natural, modest and un- 
assuming manner. 

Mr. Farrel is survived by his wife and 
four children, one of whom is Franklin 
Farrel, Jr., of New Haven, and assistant 
secretary of the Farrel Foundry & Ma- 
chine Co. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 














Core Testing Machine 


The core-testing machine shown in 
the accompanying illustrations was de- 
signed as a means of comparing the 
strength of various core binders and mix- 
tures. The core used is the shape of 
the ordinary concrete briquette, having 
an area of one square inch in the center 


sand oil or binder, two batches of cores 
are made with the same sand, one using 
the old binder and the other the new, in 
the same ratio. These cores should be 
baked on the same plate in alternate 
rows. They are then taken out, allowed 
to cool, and broken. The baking tem- 
perature will have considerable effect on 
the strength of the core, but it will affect 

















CORE-TESTING 


and is placed between the jaws when 
they occupy the position shown in Fig. 
1, the jaws being brought together as 
shown at B. The illustration, however, 
does not show the core in place. The 
pail D is hung to the lower jaw so that 
it is supported by the core. The hopper 
E is filled with shot and by raising the 
pin A to the top of the slot in the jaw a 
small gate at the bottom of the shot- 
hopper is opened and the shot allowed 
tc flow into the pail D. As soon as the 
weight of shot in the pail becomes suf- 
ficient the core breaks and the jaws sep- 
arate as shown at C in Fig. 2. 

As the lower jaw descends it carries 
with it the pin A, thus automatically 
closing the shot valve. The jaw, how- 
ever, is so arrenged that the pail and 
jaw remain supported upon the pin A 
without coming in contact with the base 
of the machine. The pail is then lifted 
off and hung on the spring balances 
shown in Fig. 3. To get the full weight 
required to break the core the lower 
jaw must be placed in the pail or a 
weight equivalent to the jaw must be 
placed in it. This gives a direct reading 
of the weight necessary to break the 
core. The rapidity of this operation per- 
mits the testing of at least two cores 
per minute with ordinary mixtures. 

If it is desired to test a new lot of 
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both samples alike, so that with this 
method of procedure an exact compari- 
son of the strength of the two binders 
is possible. 

This machine is a recent product of the 
Wadsworth Core Machine & Equipment 
Co., Akron, Ohio. 


Boring Bar and Adjustable 
Holder 


This tool consists of an adjustable 
holder, which fits any lathe from 12- to 
30-in. swing and two hollow, cold-drawn 
steel bars, which hold the cutter by 
means of the draw-bolt shown. 

The bars are 7% and 1% in. diameter, 
and fit the split eccentric bushing, which 
revolves in the body of the holder to give 
the proper adjustment for height. One 
of the slots for cutters has a 30-deg. 
angle, which, in screw cutting, permits 
one side of the cutter to be ground 
straight. . In turning large work, requiring 
the full swing of the lathe, it is only 
necessary to reverse the position of the 
holder and place the bar and cutter in 
the required position. 

It will be noted that the tool post itself 
is used as a holding-down bolt, thus ob- 
viating the necessity of separate bolts. 

The tool is a recent product of the Pre- 
cision Machine & Tool Works, 273 Sey- 
burn Ave., Detroit, Mich. 








Collapsible Tap 


The collapsible tap shown in the ac- 
companying illustrations is adapted to 
accurately thread iron, brass and steel 
goods, and is especially adapted for 
threading close to internal shoulders. It 














BorinG BAR AND ADJUSTABLE HOLDER 
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is possible to tap work as small as “*/s 
in., 20 threads per inch with the small- 
est tap, including '%-in. pipe threads. 
The construction of the tap provides ad- 
justment both for diameter and depth 
to be tapped, and also permits grinding 
on the end of the chasers from % to 1 
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supported throughout the length of the 
tap, insuring rigidity. When threading 
material requiring no lubrication during 
machining operations, such as_ brass 
castings, the fine dust accumulating 
from the friction between the chasers 
and the work, is automatically brushed 
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during threading operations by means of 
an adjustable steel block in engagement 
with the notch on the face of the collar. 
When the desired depth is reached, the 
tripping cup, provided with pins to reach 
throught the tap body, is forced against 
the controlling-collar, and releases it, 
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Fic. 1. COLLAPSIBLE TAP 


in., or more, according to the size of 
the tap. 

From Fig. 1 it will be seen that the 
tap proper is made up of a number of 
chasers in the form of round bars in en- 
gagement with each other and having 
rolling contact on each other. In this 
manner the several bars are mutually 


Fic. 2. COLLAPSIBLE 


off between the chasers by reason of 
their rolling action. 

Details of the construction are shown 
in Fig. 2. The slotting collar is the 
chaser controlling-collar and is acted 
upon by the two coiled springs, the 
tripping cup and the handle. The 
chaser controlling-collar is held in place 


TAP DISASSEMBLED 


thus permitting the chasers to collapse. 
Provision is made for adjusting the 
needed amount of collapse. 

This tap is made in 10 sizes, with ca- 
pacities from “/» to 2% in., including 
straight or taper iron pipe sizes from '% 
to 2 in., by the Manufacturer’s Equip- 
ment Co., Chicago, IIl. 











Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 
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NEW ENGLAND 


Buildings occupied as repair shops by 
the Bay State R.R. Co., at Brocton, Mass., 
destroyed by fire. Loss, $8000. 

Plans are being drawn for a new fac- 
tory building to be erected by General 
Electric Co., Lynn., Mass. Will be built 
in the spring. 

A. H. Wells Co., Waterbury, Conn., 
manufacturing brass and copper tubes, 
will build an addition to its factory on 
Watertown 

The J. N. Lapoinze 
Mass., manufacturer of broaching ma- 
chines, will erect a new two-story fac- 
tory building on Manning St. 

The Central Garage Co., New Canaan, 
Conn., has incorporated to conduct a 
garage. Jenjamin H. Mead, president: 
Harry P. Turner, treasurer; Harold H. 
Mead, secretary. 

The American Brass Co., Waterbury, 
Conn., is soon to erect a new building 
in addition to its present plant, and con- 
templates concentrating all of its busi- 
mess at its main plant. 

The Ideal Compresser Co., Bridgeport, 
Conn., has incorporated for the 
manufacture of compressers. Incorpo- 


road. 
Co., Marlboro, 


been 


rators: J. Rogers, H. Lavery and W. H. 
Comely, of Bridgeport. 


Stone & Andrew, Boston, Mass., have 
incorporated for the manufacture of ma- 
chinery and tools. Capital, $25,000. In- 
corporators: John A. Andrew, D. Robert 
Stone, Charles A. Ectey. 


Arrangements are being made by the 
Bridgeport Cornice Works, 227 John St., 
Bridgeport, Conn., for the erection of a 
new factory at 800 Broad St., for the 
manufacture of skylights, cornices, etc. 


The New England Vending Machine 
Co., New Haven, Conn., has incorporated 
with $50,000 capital to manufacture slot 
machines. Incorporators are Wm. E. 


Gatling, Wm. T. Laudy and James E. 
Wheeler. 
The Connecticut Commercial Car Co., 


Hartford, Conn., has incorporated with 
$50,000 capital to manufacture automo- 
biles and automobile parts. Incorpor- 
ators, Joseph J. Rapter, Gustav F. Kall- 
berg and James B. Henry. 


The Standard Electric Time Co., Bos- 
ton, Mass., manufacturer of large clocks, 
has purchased the four-story factory 
building at 113 Logan St., Springfield, 
Mass., and will move Its plant from Bos- 
ton. The company contemplates enlarg- 
ing in the near future. 


The Union Cutlery & Hardware Co. of 
Massachusetts, Springfield, Mass., has 
purchased the factory buildings of the 
Springfield Drop Forge Co., on Birnie 
Ave., and will move its plant from Un- 
ionville, Conn. A new forge and tinning 
room will be erected. J. J. Hillman, 
president, Springfield, Mass. 

It is reported that a new concern is 
being formed to take over the plant of 
the Pawtucket Foundry Co., on Prairie 
Ave., in Pawtucket, R. I, which has been 
standing idle for some little time. It is 
understood that some new machinery 
will be added and the plant started up 
in the near future. 


MIDDLE STATES 


Ives, B. T. Patten, Owego; F. T. 
Elmira. 


W. EL 

Carrol, 
A garage will be erected at Spring- 

field, Ohio, by the H. & S. Auto Co. 

The Rayfield Automobile Co., of Spring- 
field, Ill., will move pyant to Chrisman, 
T11. 

A machine shop will be equipped by 
Jos. Drab at 3117 W. 41st St., Cleveland, 
Ohio. 

The American Can Co. is building a 
large addition to its plant at New Castle, 
Penn. 
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Heble & Torgeson’s blacksmith shop 
at Standart, near Dodgeville, Wis., was 
burned. 


The Burden Iron Works, Troy, N. Y., 
will enlarge plant and double. present 
capacity. 


The Penn Motor Co., of Pittsburg, 
Penn., is building large plant at New 
Castle, Penn. 


Fire destroyed the equipment of the 
Buckeye Garage, High and Water Sts., 
Hamilton, Ohio. 


The Stutz Motor Car Co., of Milwaukee, 
Wis., will erect large garage. E. F. 
Arlington, manager. 


The West Allis (Wis.) Iron Co. will 
repair foundry which was badly dam- 
aged by fire recently. 


The shop of Electrical Construction & 
Supply Co., at Springfield, Ohio, was de- 
stroyed by fire on Jan. 6. 


The Pittsburg Tube Co., Monaca, Penn., 
is building an addition and will also in- 
stall an electric-light plant. 


The MacKinnar Boiler & Machine Co., 
Bay City, Mich., will enlarge plant. More 
machine tools will be installed. 


The Scientific Heater Co., Cleveland, 
Ohio, has doubled its capital and will 
buy some new machine shop tools. 


The American Steel Co., of Pittsburg, 
is contemplating the erection of a new 
wire-drawing plant at Ellwood Ctiy. 


A garage will be equipped by the 
Drury-Wells Motor Car Co. at Youngs- 
town, Ohio. F. E. Drury is manager. 


The Industrial Works, Bay City, Mich., 
is adding a steel foundry to its plant. 
Other improvements will be made soon. 


The Recording & Computing Machine 
Co., of Dayton Ohio, manufacturer of 
ear registers, will enlarge its toolroom. 

The Humphrey Pipe & Foundry Co., 
Bellefontaine, Ohio, has incorporated and 
will buy some new iron foundry equip- 
ment. 

Plans have been completed for new 
steel car-wheel plant for the United 
States Steel Corporation at Braddock, 
Penn. 

The Patrick Furnace Co., Springfield, 
Ohio, maker of furnaces, has doubled 
capital to add new mechanical equip- 
ment to factory. 

It is reported that Stafford, Holt & 
Co., Little Falls, N. Y., manufacturing 
knitting machines, will remove its plant 
to Amsterdam, N. Y. 

The Thompson-Breece Co., Wapa- 
koneta, O., is negotiating with Browns- 
ville, Tex., for the establishment of an 
auto-plow factory in that city. 

The Ives Motor Cycle Corporation, 
Owego, N. Y., has been organized to 
manufacture and deal in motor vehicles, 
ete. Capital, $60,000. Incorporators, 

The Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. C., 
will receive bids, Jan. 30, for twelve 
pneumatic hammers as per Schedule No. 
4255. 

The Philmont (N. Y.) Spring Needle 
Co. has been incorporated with $2000 
capital to manufacture spring needles by 
Michael Boyne, Jos. F. Gaugloff, Robert 
Stone. 

The Atlas Manufacturing Co., of Eaton 
Rapids, Mich., will move its plant to 
Fergus Falls, Minn. The company man- 
ufactures potato planters, diggers, sort- 
ers, etc. 
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The Pittsburg Steel Co. will soon erect 
three large blast furnaces at Monessen, 
Penn. In addition, four new openhearth 
furnaces and a merchant mill are 
planned. 


The Alvord Reamer Co., Millersburg, 
Penn., has been organized with $20,000 
capital to manufacture reamers, taps, 
dies, etc., by W. L. Mark, J. M. Alvord, 
W. P. Mills, etc. 


The Toledo Steel Spring Co., Toledo, 
Ohio, has been organized with $50,000 
capital, to manufacture nut locks, bolts 
nuts, etce., by C. S. Davis, N. O. Winter, 
F. Schreimer, ete. 

Lieberman Bed Spring Co., Chicago, 
Ill., has been incorporated with $15,000 
capital to manufacture bed springs by 
F. W. Adams, Herman C. Lieberman, 
Isidor F. Lieberman. 


The H. & S. Auto Co., Springfield, Ohio, 
has been organized to operate a garage 
and repair shop by John W. Hennessey, 
John P. Sultzbaugh, M. Ruth Sultzbaugh, 
etc. Capital, $10;000. 


The Ricketts-Bartlett Range Co., Chi- 
cago, Ill, has been incorporated to man- 
ufacture kitchen ranges, etc. Capital, 
$10,000. Incorporators: John M. Bryant, 
F. Sass, L. M. Paine. 


The Miami Valley Machine & Tool Co., 
Dayton, Ohio, whose plant recently 
burned, is planning to rebuild. The 
concern manufactures lathes, drill 
presses, tool grinders. 

The U. S. Ratchet Wrench Co., Peoria, 
Tll., has been incorporated to manufac- 
ture wrenches, etc. Capital, $20,000. In- 
corporators: George Rediger, Lewis 
Rediger, E. W. Oliver. 

The Breed Motor Cycle Co., Bay City, 
Mich., a new concern capitalized at $100,- 
000, has secured temporary quarters at 
Thirty-fifth and Taylor Sts. Will erect 
new factory in the spring. 

The Stilson Roller Bearing Co., James- 
town, N. Y., has been organized to man- 
ufacture roller journal bearings. Capital, 
$100,000. Incorporators: A. A. Sandberg, 
N. A. Johnson, F. M. Curtis. 

The Weber Wagner Co., Inc., Brook- 
lyn, N. Y., has been incorporated to man- 
ufacture silverware, platedware,_ etc. 
Capital, $25,000. Incorporators: A. Weber, 
J. Wagner, F. G. H. Strohsall. 

The United Cutlery Co., Canton, Ohio, 
has been incorporated to manufacture 
razors, Knives and other cutlery by 
Claude Teightner, Miles A. Sponseller, 
W. K. Davy, ete. Capital, $25,000. 

The National Safety Lock Co., Pater- 
son, N. J., has been incorporated to make 
locks, hardware, ete. Capital, $200,000. 
Incorporators, Matteo Tambirrini, An- 
tonio Mattin, Frank Cacomaro, etc. 


The Horst & Strieter Co., Rock Island, 
Tll., has been organized to manufacture 
and deal in motor vehicles and supplies. 
Capital, $10,000. Incorporators: Henry 
W. Horst, H. T. Horst, M. E. Strieter. 

Gridley Sheet Metal Works, Gridley, 
Tll., has been incorporated with $5000 
capital to manufacture sheet-metal 
goods, etc. Incorporators: George E. 
Wooddell, Ray C. Walker, E. M. Adams, 
etc. 

The Anchor Brass & Aluminum Co. 
Cincinnati, Ohio, has been incorporated 
with $10,000 capital to manufacture all 
kinds of metal articles by Gustav A. 
Wendt, George H. Wendt, Samuel Hum- 
mel, ete. 

The Industrial Efficiency Co. New 
York, has been incorporated to manu- 
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facture and deal in calculating and com- 
puting machines. Capital, $100,000. In- 
corporators: R. M. Campbell, IL Mettler, 
I. B. Louis. 


The Richardson Paranaplane Co., of 
Dayton, Ohio, has been incorporated by 
W. J. Richardson, V. E. Wampler, C. P. 
Watson, W. L. Blocher and Dawes T. 
Bennert. Capital, $50,000. Will manufac- 
ture flying machines. 

J. B. Wise, Inc., of Watertown, N. Y., 
has been incorporated, with $400,000 
capital, to manufacture furnaces, ma- 
chinery and plumbers’ supplies. Di- 
rectors: James B. Wise, Hattie C. Wise, 
Charles Ralph Wise and Lucien Mitchell, 
all of Watertown. 

The Keystone Lubricating Co., Twen- 
ty-first and Clearfield Sts., Philadelphia, 
Penn., is in the market for the follow- 
ing second-hand equipment: 16-in. swing 
lathe, multiple-spindle drill, grinder 
with emery wheel and buffing wheel on 
iron stand, countershaft for lathe, 10-hp. 
motor, direct current, 110 volts. 

The Augustine Rotary Engine Co., 
Buffalo, has acquired control of the 
Reeves Gas Engine Co.’s plant at Mt. 
Vernon, Ohio. A new company is to be 
formed with a capital of $500,000, which 
will make a specialty of factory engines. 
It will be known as the Augustine Fac- 
tory Rotary Engine Co. Much machin- 
ery will be installed 


SOUTHERN STATES 


Jewell Waldron, at Dunserth, N. D., 
will erect blacksmith shop. 


The plant of the Gibbs Machinery Co., 
Columbia, S. C., was destroyed by fire. 

The Wallof Motor Truck Co. of Min- 
neapolis, plans to move its plant to Red 
Wing, Minn 

Kautt & Reiner, 1536 Decatur St., St. 
Paul, Minn., will erect $6000 blacksmith 
and carriage shop. 

Estimates are being prepared by the 
mechanical department of the Cincin- 
nati, New Orleans & Texas Pacific Ry. 
Co., for new shops at Ludlow, Ky. 


WEST OF THE MISSISSIPPI 


The Panhandle, Pecos & Gulf Railway 
Co., Pecos, Tex., plans for the erection of 
shops and roundhouse at Pecos. 

Fire destroyed machine and boiler 
shop of the St. Louis, Southwestern Ry. 
Co. at Pine Bluff, Ark. Loss, $80,000. 

The Noble Electric Steel Co., Heroult, 
Calif., will install new equipment, in- 
cluding electric furnaces, at its iron- 
smelting plant. 

H. C. Sampson, Grants Pass, Ore., will 
build a plant at Medford, Ore., for the 
manufacture of a machine for spraying 
orchards. The plant will be modern. 

The San Diego (Calif.) Sightseeing Co. 
is having plans for a large garage plant 
for the care and repair of its automo- 
biles. The plant will be fully equipped. 

The Krohn Electric Co., Los Angeles, 
Calif., has leased property on North 
Main St. and will establish a plant for 
the manufacture of electrical supplies. 

The repair shops at Kingsvilie, Tex., 
of the St. Louis, Brownsville & Mexico 
Ry. Co. will be enlarged it is reported. 
F. G. Jonah, St. Louis, Mo., is chief en- 
gineer. 

The Ford Motor Co., Seattle, Wash., 
will make improvements and additions 
in the mechanical department of its com- 
mercial garage and repair shop. R. P. 
Rice is manager. 
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The Parsley-Paine Manufacturing Co., 


Crockett, Tex., has closed contract for 


the manufacture of a new monkey 
wrench in 160,000 lots which will neces- 
sitate enlargement of plant. 

The Southern Pacific Railroad Co., San 


Francisco, Calif., is said to be planning 
to fill in its property adjacent to the Sac- 
Calif., construction and repair 


build an addition to such 


ramento, 
shops, and 
plant. 

Steel & Wire Co., Los 
Angeles, Calif., has been incorporated 
with a capital of $500,000 to engage in 
the manufacture of steel and wire. P. W., 
a. B. L. Sommer are incorpor- 


ators. 


The Keystone 


and 


Hinge Co., San 
patent- 


Inclined Gravity 
Calif., manufacturer of a 
for doors gates, ete. will 
branch manufacturing plant 
Mo. Benjamin Burnette is 


The 
Diego, 
ed hinge 
establish a 
at St. Louis, 
president. 


The Friedman Ornamental Iron Works, 


East First St., Los Angeles, Calif., will 
remove its plant to larger quarters on 
Cheney St. It is understood that the 
capacity will be increased. Philip Fried- 


man is head of the company 
The International Fuse Lighter & 
Electric Manufacturing Co., Los Angeles, 


Calif., has been incorporated with a cap- 
elec- 


ital of $1,000,000 to manufacture 
trical specialties. H. H. Meurs, D. M. 
Potter and Joseph Anchell are _ incor- 
porators. 

The Farm Power Machinery Co., Min- 
neapolis, Minn., has been incorporated 
with a capital of $100,000, to manufac- 
ture gasoline traction engines. Incorpo- 
rators are H. L. Brockway, W. Carey and 
R. C. Thompson. The latter is vice- 

the Interstate Security Co. 


president of 

The San Diego (Calif.) Consolidated 
Gas & Electric Co. plans for the erection 
of a new woodworking 
shop and garage for its cars. The com- 
increase the capacity of its 
adding a new steam tur 
with auxiliary equip- 
Byllesby & Co., Chicago, 


company 


machine shop, 
will 
plant, 


boilers, 


pany 
power 
bine and 
ment H. M. 
I1l., 


operate this 


CANADA 


Mickle Dyment & Co., of Brantford, 
will equip a new molding shop. 

The Windsor Auto Axle Co. will locate 
a new factory at Windsor, Ont 

The A. B. Stove Co., of Canada, will 


locate a new factory at Montreal 


The Ford Smith Machine Co. will equip 
a new machine shop at Hamilton, Ont. 

Ralph Brigham will equip a big new 
garage and repair shops at North Battle- 


Sask 


ford, 


The W. P. Downey Co., of Montreal, 


manufacturer of bakers’ supplies, will 
build a new factory 

Fire did $75,000 damage to the plant 
of the Excelsior Motor Works at Win- 
nipeg. Will be reéquipped immediately. 

The Goldie & ° MeCulloch Co Galt, 
Ont is to erect an addition to its West 
Main St. shop. The concern builds steam 
engines etc 

FOREIGN 

National Railways of Mexico, with of- 
fices at 25 Broad St... New York, will 
shortly issue a list calling for about 
$10,000 of machine tools to be used in 


the shops of the company. 


, facturer, 


AMERICAN MACHINIST 
GENERAL MANUFACTURING 
NEW ENGLAND 


The Cranston Worsted Mills are erect- 


ing a brick factory at Bristol, Conn. 

The Central Worsted Co., Central Vil- 
lage, Conn., will erect an addition to its 
plant. 


Portsmouth, N. H., will issue $156,000 


bonds for improvements to its water 
system. 
Lynch & Watson, Holyoke, Mass., are 


building an addition to their laundry on 
Gaylord St. 
The L F. 


Dettenborn Woodworking 


Co. will erect a new factory at Sheldon 
St., Hartford, Conn; also boiler house. 
Plans are being drawn for addition 
to plant of the New Haven (Conn.) 
Rendering Co. to cost about $30,000. 


leather manu- 
has purchased 
for addition 


The Creese & Cook Co., 
Danvers, Mass., 
15 acres of land to provide 
to plant. 


The large factory of the Eastern Toy 
& Fireworks Co., Daniel Ave., Prov- 
idence, R. I., was almost entirely de- 
stroyed by fire. 

A. K. Fuller and Charles H. Wood, 
Feeding Hills, Mass., will install new 
grist mills in the near future. Gasoline 
engines will be required for motive 
power. 

The Edward Jones’ Sons Co. has se- 
cured a location on Union Ave., Provi- 


dence, R. 1., and will install machinery 
to do a general printing and lithograph- 
The plant will be driven 


ing business. 


by electricity. 
MIDDLE STATES 


Sheehan will erect an ice cream 
factory on Pleasant St., Albany, N. Y. 
Fire destroyed the factory of Liberty 
Knitting Mills Co., Williamsburg, N. Y. 
Malvern, Ohio, 
equipment. 


was Bo 


The Big Four Clay Co., 
will buy new power 

The Rockford (Ohio) 
will purchase new telephone 
equipment. 

Fire did $175,000 
of the Bay City Sugar Co., 


some 
Telephone Co. 
exchange 


damage to the plant 
at Essexville, 


Mich. 

The plant of the Youngstown (Ohio) 
Wet-Wash Laundry Co. was destroyed 
by fire. 

The Ohio Match Co., of Wadsworth, 
Ohio, will build a $100,000 addition to its 
factory. 

The Dayton & Troy Electric R.R. Co., 


Dayton, Ohio, will buy new power house 


equipment. 


The Columbus Canning Co., of Colum- 
bus, Wis., will erect branch factory at 
Juneau, Wis. 

The Capital City Brewing Co., of In- 
dianapolis, Ind., will make additions to 


its power plant. 

The United 
build a large 
Lockport, N. Y 


Fire 


Indurated Fiber Co. will 
addition to its plant at 


packing 
im- 


damaged Swift & Co.’s 
plant Loss, $1,000,000 It will be 
mediately rebuilt. 

Robert Kuehue, of Seymour, Wis., con- 
establishing a packing plant 
Wis 
Michigan 
commenced 


templates 
at Green 
The 


City, 


Bay, 
Power Co., Bay 
work on a 


Eastern 
Mich., 
electric 


has 
plant 

plant of the Imperial 
Ohio, has been 
$15,000. 


larger 

The 
Co., Hamilton, 
by fire Loss, 


Laundry 
destroyed 
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The Watson-Higgins Milling Co., Grand 
Rapids, Mich., will erect new elevator of 
10,000 bushels capacity. 

The Canton (Ohio) Cold Storage Co. 
has increased its capital and is planning 
the erection of a new plant. 


The Indianapolis Brewing Co., of In- 
dian. polis, Ind., will remodel its plant 
and will purchase equipment. 

The pump house connected with the 


factory of the Chicora Whip Co., Chicora, 


Penn., was destroyed by fire. 

The Glidden Manufacturing Co. will 
enlarge plant at Glidden, Wis. The con- 
cern makes staves, laths, crating. 


The Shortsville( N. 
enlarge portion of 
manufacture of automobile 


Y.) Wheel Co. will 
plant used for the 
wheels. 


The Greenfield Grain & Hay Co., Green- 
field, Ohio, incorporated to erect a large 
grain elevator. J. A. Harps, manager. 

The Zine Co.’s plant 
west of Jct., Wis., was 
burned. Will be rebuilt. 


720 RK. F. 
cinnati, Ohio, 
will buy new 


Mineral Point 
Hazel Green 


Loss, $18,000. 


Johnston Paint Co., Cin- 
has doubled capital and 
paint-making machinery. 


The Shelbyville Wardrobe Manufactur- 
ing Co., of Shelbyville, Ind., will make 
improvements to its plant and add equip- 
ment. 


The New Hygienic Refrigerator Co., of 
Indianapolis, Ind., has increased its capi- 


tal stock and will purchase new equip- 
ment. 

The Minnehaha Water Co., Cleveland, 
Ohio, distillers of drinking water, will 


buy some new power and electric equip- 
ment. 

Fire destroyed the maple flouring plant 
of the Bliss & Van Auken Lumber Co., 
Saginaw, Mich. Loss, $15,000. Will be 
rebuilt. 

The Corday & 
Ohio, printer and 
buy new printing 
chinery. 

The Pulaski (N. Y.) Electric Light & 
Power Co. will extend its service and 


Gross Co., Cleveland, 
catalog maker, will 
and embossing ma- 


it is said will build a new power house 
next fall. 

The Mahoning Valley Water Co., of 
Youngstown, Ohio, will issue $300,000 


bonds to make improvements to its plant 
and system. 

Kaltenbach & Stevens, silk ribbon 
manufacturers, will build additions to 
plant at Clifton St. and Sherman Ave., 
Newark, N. J. 

The 
Co., of 


electric 


Consolidated Lighting & Power 
Detroit, Mich., has bought the 
light plant at Gladwin, Mich., 
ind will enlarge same. 

The Sharp Spark Plug Co., Cleveland, 
Ohio, has doubled capital and will buy 
some new machinery for factory. J. F. 
Johnsson is president. 

The 
Pesotum, 


Telephone Co., 
organized to 
Henry 


Pesotum Home 
Ill., has been 
maintain a telephone system by 
Pfeffer, G. V. Burton, ete. 


Plans have been completed for a ne 


plant for the Dickerson Automatic Gov 
ernor Co., at Eighth South and Fourth 
West Sts., Salt Lake City. 


The box department of the Thompson- 
Norris paper mill, at Brookville, Ind., 
was destroyed with all the contents and 
machinery. Loss, $100,000. 

The 
David S. 


plant of 
Ave., Sy- 


dyeing 
Burnet 


cleaning and 
Levey, of 737 
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racuse, N. Y., was destroyed by fire. The 
plant will be rebuilt at once. 


The Santa Fé Ry. Co., Los Angeles, 
Calif., is said to be planning for the 
erection of a roundhouse and _ repair 
shops at National City, Calif. 


A permit has been granted for a five- 


story addition to the Orinoka Mills, 
textile manufacturer, on Ruth St., near 
Somerset, Philadelphia, Penn. 

The Puget Sound Navy Yard, Seattle, 
Wash., will ask for appropriations for 
the following: Foundry equipment, $20,- 
000, and electric crane, $4000. 

Tennison Bros., Houston, Tex., have 
purchased a site, at Franklin Ave. and 
St. Emanuel St., and will erect a cor- 
rugating and sheet-iron plant. 

The Arnould Automobile Co., Enter- 
prise, Idaho, will build a new com- 
mercial garage and repair plant. Mod- 
ern equipment will be installed. 

The McDonald Printing Co. has ac- 
quired the property adjoining its pres- 


Cincinnati, 


ent plant in Opera Place, 
Ohio, and will increase capacity. 

The Dingman Co., operating shoddy 
mill, at Little Falls, N. Y., has leased 
another building and will equip so as 
to increase its business 50 per cent. 


The Queen Candy Co., Cleveland, Ohio, 
has been incorporated to make confec- 
tionery. Capital, $10,000. Incorporators, 
H. A. Kangesser, A. Falk, A. Gordon, etc. 

The Builders Manufacturing Co., of 
Syracuse, N. Y., which manufactures ma- 


terials used by building trades, is hav- 
ing plans prepared for a factory build- 
ing. 

The Federal Lumber Co., Cleveland, 
Ohio, has been incorporated to manu- 
facture timbers, lumber, lath, ete, by 
S. W. Cabell, R. T. McGraw, A. C. Bliss, 
etc. 


The Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. C., 
will open bids, Jan. 30, for four 300-kw. 


generating sets as per Schedule No. 
4249. 
Iceless Ice Box Co., Chicago, has been 


boxes, refrig- 


incorporated to make ice 
Burke, F. R. 


erators, etc., by Thomas F. 


Kennedy, Charles D. Hauk. Capital, 
$125,000. 

The Navy Department, Bureau of 
Supplies and Accounts, Washington, D. 
c., will open bids, Jan. 30, for electric 
blue-printing machine as per Schedule 
No. 4247. 

The Beardstown (lIll.) Stree Ry. Co. 


has been incorporated to operate a street 
railway. Capital, $50,000. Incorporators: 
Stephen H. Cummins, J. F. Adkins, C. B. 
Meredith. 

The Oswalt Printing & Paper 
Manufacturing Co., Anderson, Ind., has 
been incorporated to manufacture and 
print by M. Oswalt, B. Oswalt, 
Cc. M. 


Box 


boxes 
Oswalt. 

The Jones Heel 
Batavia and Williamsburg, 
facturer of molded and 
counters, ete., will move its 
to Dayton, Ohio. 


Co., of 
manu- 
heels, 
plants 


Manufacturing 

Ohio, 
spring 
two 


Roberts Sash & Door Co., Chicago, has 


been organized with $100,000 capital by 
George E. Roraback, Llewellyn L. Ab- 
bott, Leonard R. Runyon, to manufac- 
ture sash and doors. 

The Milford Canning Co., Milford, TIl., 
has been incorporated with $100,000 


and vege- 
David, 


general fruit 
business, by S. G. 
Vennum. 


capital to do a 
table canning 
J. H. Besler, Thomas G. 
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The Continental Public Works Co., an 
asphalt-manufacturing and paving es- 
tablishment, of 2 Rector St., New York 
City, is negotiating relative to the estab- 
lishment of a plant at Baltimore, Md. 


The Consolidated Light & Power Co., 


of Detroit, Mich., has purchased the 
Gladwin Light & Power Plant, of Glad- 
win, Mich., and will mu«ce numerous Im- 


provements and will need equipment. 


The Builders’ Fin- 
ish Co. has plans for an addition to be 
erected to its woodworking plant on 
Potter St., to be occupied by the sash 
and door department and box factory. 


The 


Hartford (Conn.) 


Rockport Planing Mill Co. of 


Rockport, Ind., has been incorporated 
to operate a planing mill and will need 
equipment. S. B. Wilkinson, C. R. Wil- 


bern and S. G. Atkinson, .stockholders. 
The Nickel Plate Elevator Co., of 
Cleveland, Ohio, has been incorporated 


operate a grain elevator. 
Friend, S. D. Green- 
Capital, $80,000. 


to build and 
Incorporators, F. C. 
field, J. G, Reyant, etc. 


The Garrison Spoke Co., Franklin, 
Ohio, has been organized to manufac- 
ture spokes and other products for 


R. Stacker, John J. 
Capital, $10,- 


vehicle wheels, by A. 
Schwartz, Elias Folk, etc. 
000. 

The Candell Office Furniture Co., of 
Cleveland, Ohio, has been incorporated to 


manufacture furniture and will need 
woodworking equipment. W. C. Penrose, 
P. D. Coldwell are among the _ stock- 
holders. 

The Elwood Electric Light Co., of 
Elwood, Ind., has sold its plant to the 
American Gas & Electric Co., of New 
York City. Lines will be extended to 
Alexandria and more equipment will be 
needed. 

The Buckley (Ill.) Telephone Co. has 
been incorporated to engage in a gen- 
eral telephone and telegraph business. 
Capital, $20,000. Incorporators, Wm. S&S. 
Hale, Harry S. Bossart, Frank E. Single- 
ton, etc. 


The Cleveland-Randall & Eastern Ry. 
Co., Cleveland, Ohio, has been incorpo- 
rated to build car line and furnish power 


and will require power equipment, by 
H. S. Adams, D. S. Sheets and H. W. 
Dickson. 

The Nestor Film Co., Los Angeles, 


Calif., will build a large moving-picture 
manufacturing plant, including car- 
penter shops, garage, etc., in the Holly- 
wood district. The plant will be fully 
equipped. 

A new four-story cold-storage plant 
is to be built at McKeesport, Penn., by 
the T. G. Gardner Co. and the Adam 
Keil estate. The greater portion of the 
building will be occupied by the Omaha 
Packing Co. 


The Weber Milk Co., of Indianapolis, 
Ind., has been incorporated to do a gen- 
eral creamery business. Will need re- 


equipment J. J 
the principar 


power 
Weber are 


frigerating and 
Weber and G. H. 
stockholders. 

The Pullman Co., Calif. 
plans for the erection of an addition to 
its car shops. The capacity of the plant 
will be greatly increased; the new shops 
will be equipped to handle all classes of 
work. 


Richmond, 


repair 

The South Cleveland Pure Food Bak- 
ing Co., of Cleveland, Ohio, has been in- 
corporated to do a general baking busi- 
ness. Will equip a model plant. G. F. 
Ebding, E. FE. Wolf and E. B. Underhill, 
incorporators. 
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The Ohio Egg, Noodle & Macaroni Co., 
Cleveland, Ohio, has been incorporated 


to manufacture noodles and macaroni 


Will erect plant. Capital, $15,000. In- 
corporators: Geo. B. Harris, S. M. Davis, 
E. A. Close, etc. 


The Deming Telephone Co., of Nobles- 
ville, Ind., has been incorporated to 
erate telephone lines and will need elec- 
telephone equipment. J. B. 
M. Jessup and B. Jessup are 


Op- 


tric and 
Sturdevant, 


the stockholders. 

The Fort Wayne-Collins Ice Cream 
Co., of Fort Wayne, Ind., has been incor- 
porated to do a general creamery busi- 


ness. Will need necessary equipment 
F. S. Plasterer, E. A. Smith are the prin- 
cipal stockholders. 

The Board of Trade of Auburn, Penn., 


Philadelphia capi- 
plant in 


is closing a deal with 
talists 
Auburn to 
Architect J 
the building 


who are to establish a 
manufacture 
Smith Homan 


ready. 


window screens 


has plans for 


Th Ohio Office Furniture Co., of Cleve- 
land, Ohio, has been incorporated to man- 
ufacture furniture will need wood- 
working equipment. M. L. Thompson, 
Roy A. Wood and Vernon E. Davis are 


and 


among the stockholders. 
A one-story boiler house and a four- 
story brick and steel brew house are 


to be added to the plant of the Christian 
Schmidt & Brewing Co., at Second 
St. and Girard Ave Philadelphia, 
at a cost of about $150,000. 

The Pacific Electri« 
tario, Calif., will build a new foundry 
plant and other buildings. The cay 
new equipment 


Sons 


Penn., 


Heating Co., On- 


pacity 


will be increased, and 
installed. The company manufactures 
electric heating specialties 

The four-story building at the corner 
of West Fort and Fourth Sts., Detroit 
Mich., which was occupied by the Cham- 
berlain Metal Weather Strip Co. and the 


United States Cap Co., was destroyed by 
fire. Estimated 

The Isthmian Canal 
Washington, D. C., 
til 10:30 a.m., 
forcement bars 
pump, direct co 
tor and mounted on 


loss, $200,000 


Commission, 
Jan ee for steel rein- 

and 
nnected to ir 
truck, 


centrtfugal sump 
duction n 


together with 


necessary fittings, as per Circular No 
672 
SOUTHERN STATES 

The Tampa (Fla.) Brush & Specialty 
Co. is erecting a new factory 

O. & A. Montz, Laplace La., are plan- 
ning the erection of a crate factory 

The plant of the Odell-Verza Leather 
Co., of Salem, Mass was damaged by 
fire to the extent of $11 

The plant of the Louisvill Ky,) 
Planing Mill & Hardwood Flooring C 
was destroyed by fire Estimated ss 
$120.000 

Rainwater Brothers will nstruct 
pottery at Waycross, Ga. for the 
facture of tile for mantels and fanc. 
interior work 

The Vermilion Sugar Co Abbevill« 


La., has been organized to erect a $250.- 
Moris« 
the 


VOU plant Brothers, of Jean- 


erette, head 
WEST OF THE 


The 
burned 


movement. 
MISSISSIPPI 


Lowry (Minn.) _Creamery was 


at Cathlamet, Wash A franchise has 


ask« d 


been 








The Charlotte (Iowa) Creamery Co. 
will erect new building, 30x50. 

The Western Flour Mill Co.'s plant, at 
Davenport, Iowa, was burned. 

The Pasadena (Calif.) Ice Co. will 
build an addition to its ice plant. 

The Powers Gate Co., of Indianola, 
Iowa, will erect addition to factory. 

The Montana Smelting Co., of Libby, 
Mont., proposes erecting a smelter. 

Leo Stinert will build a flour mill in 
the spring at Red Lake Falls, Minn. 

The Byerly shingle mill, at Castle 
Rock, Wash., was destroyed by fire. 

Bonds for $20,000 were voted for a 
water-works system at Wazata, Minn. 

The American Lumber Co., Sumas, 
Wash., will build a new planing mill. 

The Aberdeen (S. D.) Pressed Brick 
Co. contemplates enlarging its plant. 

The Woodward & Tiernan Printing 
Co., St. Louis, Mo., will extend plant. 

The Carlisle Packing Co., of Belling- 
ham, Wash., will erect a large addition. 

The Bemidji (Minn.) Co-operative 
Association will erect a new creamery. 

The San Antonio Ice Co., Ontario, 
Calif., will build an addition to its plant. 

M. Haycox, Portland, Ore., plans for 
the erection of an electric power plant 

The State Experimental Farm, Pecos, 
Tex., will install new pumping machin- 
ery. 

The plant of the Marengo (Iowa) Can- 
ning Co., recently burned, will be re- 
built. 

Fred Jensen, of Hancock, Minn., con- 
templates installing an_ electric-light 
plant. 

Hunt Brothers, Exeter, Calif., plan for 
the erection of a modern fruit-canning 
plant. 

Claude Mackey, of Allison, Iowa, was 
granted a franchise for an electric-light 
plant. 

B. G. Holden has started a plant at 
Littlefork, Minn., to manufacture banana 
crates. 

The West Oregon Lumber Co.'s mill! 
at Portland, Ore., was burned. Loss, 
$150,000. 

Sylvester & Nichols, of Little Falls, 
Minn., will erect a candy and ice-cream 
factory. 

Antioch, Calif., is contemplating estab- 
lishing a municipal electric-light and 
power plant. 

B. L. Gray, of Iowa Falls, Iowa, is 
planning on building a cement tile and 
post factory. 

Fire destroyed the plant of the Far- 
mers’ Coéperative Creamery Co. at 
Nashua, Iowa. 

The Valley Mercantile & Lumber Co., 
Glendive, Mont., will build a new grain 
elevator plant. 

The Great Western Sugar Co., at Bil- 
lings, Mont., will greatly enlarge its 
plant this year. 

The Weber Showcase and Fixture Co., 
Los Angeles, Calif., will erect an addi- 
tion to its plant. 

The Gehling Brewing Co., Falls City, 
Neb., will erect a $50,000 brewery and 
ice-making plant. 

Manager Philbrick, of the Electric 
Light Co., at Fullerton, Neb., will erect 
artificial ice plant. 

W. Cc. Oliver will start work immedi- 
ately on the construction of a creamery 
at Ellington, S. D. 
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The Kenmare (N. D.) Light & Power 
Co. is figuring upon extensive improve- 
ments at its plant. 

The city of Stites, Idaho, plans for the 
installation of a water-works system. 
Bonds will be voted. 

The Ineeda Laundry & Dye Works, of 
Houston, Tex., have secured a permit to 
erect a $40,000 plant. 

Bonds for $60,000 have been voted for 
the construction of a water-works sys- 
tem at Salmon, Idaho. 

The M. R. Smith Shingle Co., Tacoma, 
Wash., will build a new _ shingle-mill 
plant at Moclips, Wash. 

The Hood River (Ore.) Applegrowers’ 
Union plans to increase the capacity of 
its fruit-packing plant. 

The plant of the Shoshone (Idaho) 
Brick Co. was partially destroyed by fire. 
The plant will be rebuilt. 

The Lemmon (S. D.) Electric Light & 
Power Co. has been granted a franchise 
for an electric-light plant. 

The city of Corning, Calif., has voted 
bonds for $40,000 for the installation of 
a municipal water-works. 

H. W. Hicks, of Verndale, Minn., con- 
templates installing an _ electric-light 
plant at Lake Park, Minn. 

The Consumers’ Ice & Cold Storage Co., 
of Brownsville, Tex., will erect a new 
ice and cold-storage plant. 

The Friday Harbor Creamery, at Fri- 
day Harbor, Wash., was destroyed by 
fire. Will be rebuilt at once. 

The city of Preston, Idaho, has voted 
bonds for $75,000 for the construction of 
a muncipal water-works system. 

The Santa Fé Ry. Co., Los Angeles, 
Calif., contemplates the erection of a 
pumping plant near Perris, Calif. 

N. P. Chipman, Antelope, Calif., plans 
for the erection of a large pumping 
plant on property near Antelope. 

The Terry Lumber Mill, Round Moun- 
tain, Calif., will make improvements and 
additions in its lumber-working plant. 

The Home Telephone Co., Los Angeles, 
Calif., will build a new exchange sub- 
station on Virginia St., Van Nuys, Calif. 

The Idaho-Utah Electric Co., Preston, 
Idaho, recently incorporated, plans for 
the establishment of an electric power 
plant. 


H. R. Martin and Grover Caldwell, 
Bend, Ore., plan for the erection of a 
sawmill plant at Sand Springs, near 
Bend. 


A, water-works system estimated to 
cost 2$0,000, will be installed at Mon- 
rovia, Calif. C. H. Reed, Jr., is city 
clerk. 

The Alta Planing Mill Co., Los An- 
geles, Calif., has taken out a permit to 
make alteraticns and improvements in 
its. plant. 

The Union Oil Co., Los Angeles, Calif., 
plans for the erection of a new oil-re- 
fining plant at Santa Paula, Calif., to 
cost $25,000. 

Anderson Brothers, State St., San Di- 
ego, Calif., will build an addition to their 
laundry plant. Modern equipment will 
be installed. 

The city of Ellensburg, Wash., has 
voted bonds for $110,000 for improve- 
ments and additions in its municipal 
lighting plant. 

The Electric Light & Power Co., of 
Aberdeen, S. D., will install complete 
new power station and plant to cost 
about $200,000. 
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L. W. Warmoth, Paskenta, Calif., and 
associates, plan for the erection of a 
large hydro-electric power plant near 
Newville, Calif. 


The Goolier Planing Mill, Klamath 
Falls, Ore., was recently damaged by fire 
to the extent of about $10,000. The plant 
will be replaced. 


Cc. W. Fair, of Atlantic, Iowa, has 
bought controlling interest in Webster 
City (Iowa) Gas Co. Will spend $10,000 
in improvements. 


The Pacific Brewing & Malting Co., 
Tacoma, Wash., will make additions and 
improvements in its plant. About $20,000 
will be expended. 


The main building, boiler house and 
storage houses of the Industrial Cotton 
Oil Co., at Houston, Tex., were burned. 
Loss, over $500,000. 


The City Council, Phoenix, Ariz., has 
appropriated the sum of $18,000 for ex- 
tensions and improvements in the mu- 
nicipal water-works system. 

Leo Bergman, Portland, Ore., operat- 
ing a woodenware manufacturing plant, 
will move the plant to Kalama, Wash. 
The plant will be improved. 

The Board of City Trustees, Tehachapi, 
Calif., plan for the installation of an 
electric lighting plant, and new pumping 
machinery for the water system. 

The lumber-working plant of the 
Multnomah Mill & Construction Co., 
Portland, Ore., was partially destroyed 
by fire. The plant will be replaced. 

The Ballard (Wash.) Brick Works has 
been acquired by P. Marcuson. It is 
understood that the capacity will be in- 
creased and new equipment installed. 

The city of Montague, Calif., plans for 
the installation of a municipal water- 


works. J. B. Wilson, civil engineer, 
Portland, Ore., will prepare specifica- 
tions. 


The National Manufacturing & Supply 
Co., 220 to 228 Third St., South Minne- 
apolis, Minn., making plumbers’ supplies, 
will erect new plant. H. F. Hodge, man- 
ager. 

The Troy Laundry Co., Main St., Los 
Angeles, Calif., will make tmprovements 
and additions in its plant. A new en- 
gine plant and new boiler plant are in- 
cluded. 

The Stimson Lumber Co., Ballard, 
Wash., plans for the removal of its lum- 
ber manufacturing plant to a point near 
Everett, Wash. The plant will be im- 
proved. 

The Central Oregon Power & Irriga- 
tion Co., Baker, Ore., has been organ- 
ized to build a power plant on Malheur 
Lake. W. A. Pope is president of the 
company. 

The Cottage Grove (Ore.) Manufac- 
turing Co. plans for the erection of a 
woodworking and furniture-manufactur- 
ing plant.’ S. R. Smith is head of the 
company. 

H. G. Comstock, Reno, Nev., plans for 
the erection of an electric power plant, 
for heating and lighting, and for a 
water-works system. A franchise has 
been asked. 

The Albuquerque (N. M.) Gas, Electric 
Light & Power Co. will make improve- 
ments and additions in its gas and elec- 
tric power plants. About $40,000 will 
be expended. 

The Denver (Colo.) Asbestos, Cold Stor- 
age & Ice Co. has been incorporated and 
will erect a $250.000 plant. B. F. “oombs, 
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1620 Clarkson St., Denver, is one of the 
incorporators. 


The sawmill plant of the Old Oregon 
Mills, Astoria, Ore., has been acquired by 
E. P. Smiley. It is understood that the 
plant will be improved and added to by 
the new owner. 

The Rialto (Calif.) Lumber Co., re- 
cently incorporated, has acquired prop- 
erty on Orange St., and will establish 
a lumber plant. R. J. Dahlen is head 
of the company. 

The Pacific Trunk & Bag Co., San 
Francisco, Calif., has acquired property 
at Market and Ecker Sts., and will es- 
tablish a plant for the manufacture of 
its specialties. 

The Petaluma (Calif.) Steam Laundry 
Co. has been incorporated to establish a 
modern steam-laundry plant. E: E. 
Pierce and W. C. Roche are at the head 
of the company. 


The Pacific Coast Cider Co., Los An- 
geles, Calif., has leased property on 
North Los Angeles St., and will estab- 
lish a large and modern manufacturing 
plant for its product. 

W. T. Lovell, consulting engineer, of 
Minneapolis, is preparing plans for the 
installation of a water-works system 
and an electric-light plant at Wayzata, 
Minn. Estimated cost, $35,000. 

E. A. Sims, Port Townsend, Wash., 
contemplates the erection of a large 
fish-canning plant. The plant will have 
a capacity of about 40,000 cases, and is 
estimated to cost $50,000. 

The R. W. Moon Co., San Diego, Calif., 
has been incorporated to engage in the 
paper manufacturing business. George 
W. Pierce, Gowen Pierce and Jabob 
Weinberger are incorporators. 

Geller & Son, St. Joseph, Mo., now at 
808 South Sixth St., have leased new 
building now being erected at 617 to 619 
South Sixth St., for a mattress factory 
to be equipped with modern machinery. 

The Pacific Gas & Electric Co., San 
Francisco, Calif., is reconstructing its 
gas plant at Sacramento, Calif. New 
equipment, including apparatus for mak- 
ing carbon briquettes, will be installed. 

The Warner Lake Irrigation Co., Port- 
land, Ore., plans for the erection of an 
electric power plant on Upper Warner 
Lake. A series of pumping plants will 
also be installed. W. K. Bradford is 
president. 

The City Commissioners of Chamber- 
lain, S. D., will receive bids until Jan. 
29, for constructing pumping plant, etc., 
and equipment, including two 40-hp. oil 
engines, two 350-gal. triplex pumps, with 
necessary piping and fittings, etc. 

The Home Telephone Co., Spokane, 
Wash., plans for the erection of a new 
exchange plant at Hillyard, Wash., to 
cost about $125,000. The company con- 
templates additions and improvements 
during the coming year to cost $500,000. 
T. S. Lane is president of the company. 

Power-plant equipment will be _ in- 
stalled in the new hotel to be erected on 
Hill St., Los Angeles, Calif., by E. P. 
Clark, Consolidated Realty Building. 
Harrison Albright, architect, Laughlin 
Building, Los Angeles, will prepare 
plans. The structure is estimated to 
cost $750,000. 

Power-plant equipment will be in- 
stalled in the new hotel to be erected 
at Longmine Springs, Wash. by the 
Chicago, Milwaukee & Puget Sound R.R. 
Co. The structure is estimated to cost 
$800,000. Frederick Heath, architect, 
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National Realty Building, Tacoma, 
Wash., will prepare plans. 

The city of Santa Ana, Calif., has 
voted bonds for $200,000 for the erection 
of a polytechnic high school. A large 
manual-training department will be in- 
stalled, the first section of which to be 
erected will be a blacksmith shop. A. B. 
Sturges, architect, Story Building, Los 
Angeles, will prepare plans. 

The San Bernardino Valley Gas Co., 
Los Angeles, Calif., has been incorpor- 
ated by A. M. Ham and E. D. Roberts, 
Los Angeles; F. P. Morrison, Redlands, 
and E. S. Moulton, Riverside, Calif., with 
a capital of $1,500,000. The company 
plans for the establishment of gas and 
electric power plants in the San Ber- 
nardino Valley. 

The Pacific Light & Power Co., Los 
Angeles, Calif., has filed a mortgage on 
its properties for $35,000,000 in favor of 
the United States Mortgage & Trust Co., 
New York. An appropriation of $10,000,- 
000 from such amount will be devoted to 
the construction of its proposed 300,000- 
hp. electric power plant at Big Creek, 
near Shaver, Calif. 

The Knight Power Co. and Utah 
County Light & Power Co., Provo, Utah, 
have merged interests with a paid-up 
capitalization of about $2,000,000. The 
new corporation plans for extensive ad- 
ditions in its system, and the construc- 
tion of a hydro-electric power plant on 
the Provo River. Iesse Knight is at the 
head of the company. 

The city of Fallon, Nev., will install 
an electric lighting plant and system to 
cost about $15,000. Electric energy at 
high voltage will be obtained from the 
government power plant at Lahonton 
Dam, contract for which the govern- 
ment has granted. The Reclamation Ser- 
vice, Los Angeles, Calif... O. H. Ensign, 
electrical engineer, is preparing plans 
for electric substations along the power 
lines, and will soon call for bids. 
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Exeter, Ont., will equip a new hydro- 
electric station. 

Lucan, Ont., will equip a new hydro- 
electric station. 

Dorval, Que., will purchase electric- 
light equipment. 

Montreal will spend $300,000 on water- 
works improvements. 

Listowel, Ont., will equip a new hydro- 
electric power station. 

Brussels, Ont., will equip a new hydro- 
electric power station. 

Toronto, Ont., will equip a new water- 
works pumping station. 

Horn Brothers’ Woolen Co., of Lind- 
say, will extend its plant. 

Edmonds, B. C., will expend $100,000 
on water-works extensions. 

Saskatoon will spend $85,000 on a new 
water-works pumping plant. 

Hamilton, Ont., will equip two new 
water-works pumping plants. 

The I. X. L. Laundry Co., of Toronto, 
will purchase new machinery. 

The O. K. Lumber Co. will equip big 
new mills at Kelowna, B. CG. 

Winnipeg contemplates the construc- 
tion of a municipal gas plant. 

The Ashawota Power Co. will equip 
a new plant near Vancouver, B. C. 

Ganong Brothers, of St. John, N. B., 
will extend their big candy plant. 

The National Portland Cement Co, 
will extend its plant at Durham, Ont. 


The Gilchrist Brick & Development 
Co. will equip a plant at Ruskin, B. C. 

The Harrison Collapsible Box Co. will 
locate a new factory at Vancouver, B. C. 

W. Lewis & Sons will build an ad- 
dition to their bolt works at St. John, 
N. B. 

The Lake Superior Power Co., of Sault 
Ste. Marie, will equip a big power plant 
there. 


H. W. Bedell will equip a new can- 
ning factory at Bloomfield, Ont., to cost 
$50,000. 


Parisean Brothers will equip a new 
box-making plant on Bloomfield Ave 
Montreal. 


Joseph Charette will equip a new 
wood turning plant on Sherbrooke Ave 
Montreal. 

William Rutherford & Sons will build 
a big extension to their box factory at 
Montreal. 

The Canadian Ornamental & Wood 
Carving Co. will locate a plant at Ux- 
bridge, Ont 

The Dominion Mahogany & Veneer 
Co., of Lachine, Que., will build a new 
$75,000 factory. 

The Canadian Enamel Concrete Brick 
& Tile Co. will equip a new plant at 
St. Boniface, Man. 

The Canadian Sardine Canning Co. 
will equip a new million-dollar plant at 
St. Andrews, N. B 

The British Columbia Electric Ry. C 
will build an addition to its power house 
at Vancouver, B. C 

The Partington Pulp & Paper Co, 
will equip a new mill at Union Point 
near St. John, N. B 

The Canadian Milk Products Co., of 
Brownville, will erect a big branch fac- 
tory at Belmont, Ont 

The Robin Hood Flour Mills Co. will 
equip a new $500,000 plant either it 
Calgary or Moose Jaw 

T. S. Simms & Co. will build a big 
addition to their brush and broom fac- 
tory at St. John, N. B 


0. 


Strathcona, Alta., will purchase a 2.- 
000,000-gal. pumping outfit and other 
water-works equipment. 

The Canadian Hydro Electric Con- 
struction Co., of Toronto, will purchase 
a quantity of equipment 

Dunnville, Ont., will buy gas engine, 
pumps and other equipment for a new 
pump house to be built shortly 

The Ontario Pulp & Paper Co., of 
Toronto, wi'l purchase equipment for 
new mills to be located in Ontario. 

The Western Farmers Lumber Co., of 
Winnipeg, will build mills and power 
plants in different parts of the West 

The Purity Paper Bottle Co., of Wash- 
ington, D. C., contemplates the erection 
of a branch factory at St. John, N. B. 

The Union Natural Gas Co., of Niagara 
Falls, will purchse equipment for de- 
veloping extensive properties in Ontario. 

Winnipeg wil: purchase a 250-kw. ex- 
citer motor generator set complete and 
equipment for a new power house at 
Point du Bois 

Fire did $50,000 damages to the West- 
ern Canada Flour Mills elevator at Gode- 
rich, Ont New carrying apparatus and 
other machinery required 

The Quebec Light, Heat & Power Co 
will equip a plant on the Saguenay 
River to develop 50,000 hp. CG E. A. 
Carr, manager, Quebec City. 
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The Modern Machine Tool Co., Cincin- 
nati, Ohio, incorporated for the manu- 
facture of turret lathes, will occupy the 
vacated by the Kern 
The capital stock has 
Atkin- 
secre- 


premises recently 
Machine Tool Co. 
to $70,000. G. K. 
president, and J. R. Logan, 
treasurer of the company. 


been increased 
son, 


tary and 








ForRTHCOMING MEETINGS 


Society of Automobile Engineers. An- 
nual convention, New York City, Jan. 
18-20, 1912. C. F. Clarkson, general man- 
ager, 1451 Broadway, New York City. 

American Society of Engineer Drafts- 
men. Regular Meeting third Thursday of 
each month. H. F. Sloan, secretary, 116 
Nassau St., New York City. 

The Institute of Operating Engineers. 
tegular meeting second Thursday of 
each month, Engineering Societies build- 
ing, New York City. H. E. Collins, secre- 
tary, 29 West Thirty-ninth St., New York 
City. 

American Society of Mechanical Engi- 
neers. Monthly meeting second Tues- 
day. Calvin W. Rice, secretary, 29 West 
Thirty-ninth street, New York City. 
Branch National Metal Trades 


Boston L 
Monthly meeting on first 


Association. 


Wednesday of each month, Hotel Belle- 
vue. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 


Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 


retary, Brown University, Providence, 
a de 

New England Foundrymen's Associa- 
tion. Regular meeting second Wednes- 


day of each month, Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broad- 
way, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day. Elmer K. Hiles, secretary, Fulton 
building, Pittsburg, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, 
T11. tegular meeting first Wednesday 
evening of each month, excepting July 
and August. Secretary, J. . Warder, 
1785 Monadnock Block, Chicago, IL 

Philadelphia Foundrymen’s§ Associa- 


tion. Meetings first Wednesday of each 
month, Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary. 


Pier 45 North, Philadelphia, Penn. 


25 cents per line for each inser- 
tion under “Men and Positions 


Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mencations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 



































MEN WANTED 
Connecticut 
MACHINIST—Competent, or working 
foreman who understands drill press 
work: give full particulars. Address Box 

K. Danbury, Conn 
MECHANICAL DRAFTSMAN—A first- 
class mechanical draftsman, with at 
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least ten years’ experience in heavy ma- 
chinery and mill work, is wanted by a 
large machine concern; give all particu- 
lars. Box 793 Am. Machinist. 

DESIGNER—By an uptodate manufac- 
turing concern, an energetic man who 
thoroughly understands the design and 
construction of wood screw machinery 
and who has the ability to perfect same; 
only those who can furnish first-class 
reference need apply. 30x 848, Am. Ma. 

DESIGNER, first-class, with consider- 
able experience in either refrigerating 
machinery, evaporating machinery, brew- 
ery machinery, copper and tin sheet 
metal work, or heating and cooling ap- 
paratus; must be able to design and de- 
velop machines independently from rough 
sketches and suggestions; location, Con- 
necticut. Send applications, with full 
particulars as to experience, age, salary 
expected, references, ete., to “D. M. C.,” 
care Am. Machinist. 

Iowa 

SUPERINTENDENT —A mechanical 
engineer; must be experienced in foun- 
dry practice and building of gasoline en- 
gines and pneumatic molding machines, 


in city near Chicago; give full details, 
salary wanted, ete. Box 787, Am. Ma- 
chinist. 

Maryland 


SPOON MAKER—Must be experienced 
and familiar with uptodate methods of 
making retinned steel spoons, knives and 
forks; good opportunity for right man; 
give references. Address “Expert,” Am. 
Machinist. 

Massachusetts 

TOOLMAKER, first-class, as foreman, 
capable of designing own jigs and fix- 
tures; steady position for desirable man; 
state age, experience, in full, references 
and pay required. Box 838, Am. Mach. 

INSPECTOR—A good mechanical in 


‘ spector; one experienced in the inspec- 
tion of machine tool parts and as- 
sembled machines; give age, past ex- 


perience, references and wages required. 
Box 775, Am. Machinist. 

_MAN competent to run a 48x48x12-in. 
Cincinnati planer on machine-tool work; 
also man to run 24-in. Bullard vertical 
turret lathe; in replying, state age, 
nationality, experience, places and 
periods of employment and salary ex- 
pected. Box 809, Am. Machinist. 

A MAN with technical education and 
factory experience in mechanical or elec- 
trical lines; should have some experience 
in handling commercial and technical 
correspondence and be able to read and 
write German; knowledge of stenography 
preferred, but not essential; give refer- 
ences, experience, age and salary. Ad- 
dress “M,” Box 1574, Springfield, Mass. 

ROUTING MAN for a highly system- 
atized plant employing 800 men; to act 
as assistant to routing clerk, a young, 
snappy hustler, with plenty of shop ex- 
perience in machinery manufacture; 
duties: routing, chasing and crowding 
work through the plant from depart- 
ment to department; write fully and 
comprehensively, stating age, education, 
experience, pay expected to start, refer- 
ences, etc. Box 832, Am. Machinist. 

Michigan 

GUN BARREL MAKER, experienced, 
capable of taking the material in the 
rough and producing finished barrels. 
Box 754, Am. Machinist. 

DRAFTSMAN—One who has had ex- 
perience in mixing and agitating ma- 
chines, also conveying and flour mill ma- 
chinery; state experience and wages ex- 
pected. Box 861, Am. Machinist. 

TOOL DESIGNER—First class: a man 
who is familiar with automobile work, 
who is first class in every respect: must 
be steady, and will be rapidly advanced 
if he makes good; state age, nationality, 
experience and reference in first letter. 
Box 843, Am. Machinist. 


MANAGER—A million dollar corpora- 
tion employing 1000 men manufacturing 
a high-grade product in which it uses 
practically all classes of steel working 
machinery, will engage a high-class as- 
sistant production menager: the man 
must have at least five years’ continuous 
connection with a successful concern: 


he must know much, be able to for- 
get much and be able to learn much 
more: he must be a gentleman, strong. 


forceful, resourceful and able to com- 


mand men in a diplomatic manner. Box 
770, Am. Machinist. 
Minnesota 
DESIGNER and draftsman who is 


thoroughly familiar with the design and 
manufacture of folding film cameras; 
write in confidence, giving full ar- 
ticulars as to experience, age and salary 
expected. Box 831, Am. Machinist. 
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New Jersey 
DRAFTSMAN—Capable designer of 
machinery, with shop and designing ex- 
perience on printing presses; location, 
near New York City. Box 842, Am, Mach. 
MACHINIST and tool maker, first- 
class, capable of handling men, must be 
familiar with turret lathe and grinding 
work. Write, giving references, to Was- 
son Piston Ring Co., 94 W. Seventh St., 
Bayonne, N. J. 
New York 
ERECTING ENGINEER, familiar with 
brewery work; must be competent. P. O. 


Box 215, Buffalo, N. Y 
FOREMAN,. machine shop. Electric 
Omnibus Corporation, Troy, N. Y. 


TOOL MAKERS, several first-class, on 
gage and fixture work; men experienced 
on bench lathes preferred. Box 864, Am. 
Machinist. 

SALESMAN, commission basis, in Mid- 
dle Western States to represent die-cast- 
ing manufacturer; reference required. 
Box 813, Am. Machinist. 

TOOL DESIGNERS to work in New 
York City on punches and dies, for small 
work; write, stating the usual personal 
details and experience to “Details,” Am. 
Machinist. 

DRAFTSMEN—A few perfectly experi- 
enced automobile men for layout work; 
apply by letter, stating experience, age 
and salary expected. Address “Chief 
Draftsman,” United States Motor Co., 
Broadway and 61st St., New York. 

DESIGNER—Man competent to design 
and work up ideas; must have good shop 
experience, some technical education, on 
printing and paper handling machinery; 
give complete experience, age, nation- 
ality, salary, ete. “Assistant Designer,” 
Box 844, Am. Machinist. 

FOREMAN—First-class sheet-metal 
worker, experienced on metal cabinets 
and ventilators, must be Al mechanic, 
able to work from drawings and have 
good executive ability; only man with 
first-class references need apply. Ad- 
dress “Foreman Reliable,” Am. ach. 

SUPERINTENDENT to take charge of 
the manufacturing end of an automatic 
machine screw plant; must be a good 
tool maker and mechanic, have long ex- 
perience and have some business ability; 
we have an assured future for the right 
person. Address, Jamesville Manufac- 
turing Co., Jamesville, N. Y 

Ohio 

FOREMAN, machine shop;. experienced 
in general millwright repairing, hy- 
draulic piping and machinery; man with 
good all around experience only need 
apply; plant locate in western New 
York; state experience and salary ex- 
pected. Address, Box 400, Cleveland, 
Ohio. 

OPERATOR—Acme, a first-class, sob- 
er, married man with experience and 
ability to get results in an Ohio jobbing 
shop having Acme and Cleveland auto- 
matics, can secure pleasant, steady and 
profitable position by furnishing A-1 
references; might secure an interest in 
the business if*mutually agreeable. Ad- 
dress “M. H.,” care Am. Machinist. 

FIRST-CLASS machinists, toolmakers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, woud and metal pattern- 
makers, brass polishers, buffers, finish- 
ers, millwrights, hammermen and black- 
smiths, who wish to increase their op- 
portunities, to register with the free Em- 
ployment Department of the National 
Metal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 


MECHANICAL DRAFTSMEN, 
enced on refrigerating machinery. 
822, Am. Machinist. 

TOOL MAKERS—Several first-class 
tool makers, experienced on small, ac- 
curate die work: state experience and 
salary wanted. Box 811, Am. Machinist. 

INSTRUMENT MAKERS, familiar 
with the electrical appliances; communi- 
cate with the employment department, 
Westinghouse Electric & Mfg. Co., East 
Pitsburg, Penn. 

OPERATORS—The Monoty ye School is 
maintained to train young men to meet 
the constant demand for operators of 
our type casting and composing ma- 
chine: these operators do so well that 
we receive more applications for places 
than can be filled; these qualifications 
carry most weight: Common sense, auto- 


experi- 
Box 


matic machinery experience, printing 
office experience, type foundry experi- 
ence. Full particulars will be furnished 


to inquirers who furnish the same in- 
formation about themselves, and men- 
tion this paper. Lanston Monotype Ma- 
chine Co., Philadelphia. 
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Rhode Island 

FOREMAN—For small eold punched 
nut department; must be acquainted 
with automatic devices, or have brains 
to originate them. Box 829, Am. Mach. 

FOREMAN—Capable, energetic, young 
man of small hand screw machine de- 
partment; must have general knowledge 
of setting of tools, and good ideas as to 
best methods of manufacture. Box 828, 
Am. Machinist. 

Virginia 

FOREMAN, machine shop; man accus- 
tomed to manufacture of = engines 
and heavy machine tools; licants 
should state experience, age ont salary 
expected; all communications treated 
confidentially. Box 737, Am. Machinist. 

Foreign 

TOOL MAKER—By a large Norwegian 
electrical manufacturing company in 
Christiania, a first-class tool maker to 
take charge of the tool room; must have 
long experience on jigs, fixtures, punches, 
dies and hardening; Scandinavian re- 
ferred; state age, experience and salary 
expected. Box 823, Am. Machinist. 


Posirions WANTED 


Connecticut 

FOREMAN or master mechanic, first 
class; lant maintenance; best refer- 
ences; road experience; age, 36. Box 
841, Am. Machinist. 

MECHANICAL ENGINEER, graduate, 
25, seven years’ experience in machine 
shop and drafting room, wishes position; 
Ez - or Middle West preferred. Box 857, 
Am. Machinist. 

FACTORY MANAGER or superintend- 
ent; connected with one of the most 
progressive concerns of the country, de- 
sires a change; broad experience with 
successful corporations in varied lines 
of product; thorough mechanic, system- 
atizer and executive. Box 834, Am. Mach. 

Maryland 

DRAFTSMAN and designer wants po- 
sition with reliable concern; experienced 
on traction and road engines, portable 
ries, boilers and engines, and air com- 
pressers. Box 830, Am. Machinist. 

Massachusetts 

SITPERINTENDENT—Mechanieal, thor- 
ourhly practical man with many years 
shop experience as machinist, draftsman, 
tool and special machine desig xrner. Box 
839, Am. Machinist. 

DESIGNER—First class, of automatic 
and general machinery, jigs, fixtures, 
dies, etc., uptodate, accurate, thorough 
practical mechanic, capable of taking 
charge. Box 840, Am. Machinist. 

Minnesota 

MECHANIC, age twenty-five, experi- 
enced in erecting and high grade tool 
making, desires position in United States 
or abroad; thoroughly trained in al 
kinds of machinery as salesman and op- 
erator: can speak and write English, 
German and Russian languages fluently. 
Box 858, Am. Machinist. 

Missouri 


SUPERINTENDENT or assistant; wide 
shop experience; write for particulars. 
Box 850, Am. Machinist. 

SALESMAN, machine tool, wishes to 
change, responsible position, such as 
sales manager or buyer; 11 years’ prac- 
tical experience, five years on road for 
leading manufacturers; good _  corres- 
pondent; references. Box 849, Am. Ma. 

New Jersey 

MECH ANIC AL DRAFTSMAN, gradu- 
ate, one year’s shop and two years’ office 
experience on gas engines. Box 845, Am. 
Machinist. 

DRAFTSMAN, experienced in check- 
ing, machine shop, tool room, instrument 
and vacuum cleaner work: also inter- 
changeable tools. Box 855, Am. Mach. 

FOREMAN, practical machinist, gen- 
eral experience, ten years executive, ma- 
chine tools, machinery, jigs, tools, ete., 
desires change. Box 854, Am. Machinist. 

MECHANICAL ENGINEER. chief 
draftsman and designer: pumping ma- 
chinery and steam engineering, power 
plants, etc., is open for engagement. Box 
856, Am. Machinist. 

MECHANICAL ENGINEER, versed in 
scientific management systems and cost 
accounting; five years shop engineering 
experience, and can get results from 
men. Box 789, Am. Machinist. 

SUPERINTENDENT desires change; 
12 years entire charge of two large fac- 
tories on medium and small, high-class 
interchangeable work, intricate mech- 
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anisms; quantity production; skilled en- 
gineer and mechanic, experienced or- 
ganizer, systematizing and _ efficiency 
work; age 38; good record, undeniable 
references; particulars on request. Box 
825, Am. Machinist. 

New York 

MACHINIST FOREMAN; executive; 
mechanic; age 35. Box 863, Am. Mach. 

SUPERINTENDENT or manager with 
large concern by an uptodate live man. 
Box 837, Am. Machinist. 

DESIGNER, experienced on automatic 
machinery, dies, tools, ete., wants posi- 
tion. Box 483, Am. Machinist. 

MECHANICAL DRAFTSMAN, four 
years at the board, two years in the 
shop, desires position. Box 851, Am. Ma. 

EFFICIENCY ENGINEER—Cost_ ex- 
pert, efficiency and production engineer, 
reorganizer of factories, open for en- 
gagement. Box 779, Am. Machinist. 

SALESMAN, experienced machine tool 
salesman, general knowledge of the de- 
sign and construction of machinery, de- 
sires position as representative or sales- 
man. Box 853, Am. Machinist. 

MACHINIST and toolmaker, German, 
38; 19 years’ experience on automatic 
machinery, experimental and die work 
wants steady position, New York or vi- 
cinity. Box 862, Am. Machinist. 

SALESMAN, traveling, experienced and 
and thoroughly capable; best of refer- 
ences; wide and intimate acquaintance 
with railroad shops, ship yards, bridge 
shops, machine shops. Box 847, Am. Ma 

I AM TECHNICALLY educated, 358 
years old, have excellent record in in- 
venting, developing and organizing for 
manufacture small duplicate machinery 
and apparatus; 10 years in last position; 
best of references. 30x 817, Am. Ma. 

SUPERINTENDENT—Open for en- 
gagement at once; well advanced in 
scientific management, time study and 
differential bonus systems; been excep- 
tionally successful in past; salary to 
start, $2400 per year. Box 836, Am. 
Machinist. 

MECHANIC—All-around, Yankee, with 
inventive and executive ability, trained 
in one of the best Eastern factories, sup- 
plemented with ‘first-class experience, 
now employed as expert, desires position 
in New York City, Jersey City or New- 
ark. “Hustler,” Box 790, Am. Machinist. 

SALESMAN for an engineering com- 
pany; I have a natural ability to quickly 
grasp the details of machinery construc- 
tion and am _ experienced in machine 
shop, office work, cost accounting, draft- 
ing, buying and selling; 32 years old and 
of substantial build; prefer a New York 
City or New England position. Box 846, 
Am. Machinist. 

GENERAL SUPERINTENDENT or 
plant manager—I am a big man with 
ability and long manufacturing experi- 
ence, covering a range of the smallest 
and the largest work; I am general 
superintendent of a fairly large concern 
whose opportunities are not as great as 
I supposed, and want to get with a really 
big concern with realy, big opportuni- 
ties, willing to pay $3500 or better to a 
man who has the ability; full particulars 
and references gladly given. Box 865, 
Am. Machinist. 

Ohio 

FOREMAN, tool and die maker, de- 
sires change; a thorough expert and up- 
todate man on all classes of tools and 
dies, etc. Box 859, Am. Machinist. 

MANAGER or general superintendent, 
of wide experience, as a manufacturer of 
heavy and medium size machinery, com- 
mercial and technical ability, willing to 
invest in a live going business. Box 802, 
Am. Machinist. 

SUPERINTENDENT—Master mechanic 
desires change: several years foreman 
tool and die maker, having made die 
making of all kinds a specialty: good 
organizer with executive abilitv: excel- 
lent references. tox 860, Am. Machinist. 

Pennsylvania 

MECHANICAL DESIGNER and drafts- 
man of wide experience desires change: 
expert on jig. fixture and tool work 
Box 833, Am. Machinist 

SUPERINTENDENT. energetic, cap- 
able manager, successful in reducing 
costs by modern methods, 20 years’ shop 
and executive experience, desires change. 
Box 799, Am. Machinist. 

Wisconsin 

FOREMAN, successful, desires posi- 
tion as foreman of tool, die or model 
rcom: experienced on automobile and 
sheet metal tools, dies and interchange- 
able parts: employed at present. Box 
852, Am. Machinist 
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MISCELLANEOUS 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 


Technical Patents. G. M. Sacerdote, 
M. E. and P. A., 1919 Broadway, New 


York. 


Sachs’ standardized tool poqusesens: 
mechanical drawings J. Sachs, 
Lynchburg, Va. 


We buy or pay royalty for good pa 
ented machine or tool. Box 282, Am 
Machinist. 


hines and gear 


Work for screw ic 
5, Am. Machinist. 


m 
cutter wanted. Box 77 
Broken machinery welded and guar- 
anteed., Waterbury Welding Co., East 
Waterbury, Conn. 


Light, fine machinery to order; models 
and electrical work specialty. E. O. 
Chase, Newark, N. J. 


Punches and dies, jigs and fixtures, 
light and medium weight machinery, ete 
built to order. Taylor-Shantz Co., 
Rochester, N. Y. 


Machine work, machine models, pat- 
terns, forging gears, pumps and engines 
built or repaired. Clark Machine Co., St. 
Johnsville, a - 


Advice, estimates and lowest prices on 
dies, tools, light manufacturing; write 
or call, Joseph Woodworth, Expert, 


165 Broadway, New York. 


Work during spare time by experi- 
enced mechanical draftsman, shop and 
office, on special and automatic machin- 
ery. Box 835, Am. Machinist. 


Want a good, responsible machine 
shop to build and market a new pat- 
ented line of heavy machine tools on 
royalty. sox 700, Am. Machinist. 


High-grade machine work in quanti- 
ties for gear cutters, hand turrets, mill- 
ing machines, etc., wanted. The Seneca 
Falls Mfg. Co., Seneca Falls, N. Y 


Tool tempering chart, 13%x1% inches, 
printed in colors with full description; 
10 cents postpaid. Spon & Chamberlain, 
123 Liberty St... New York, publishers. 


For Sale—New No. 3 large Rivett pre- 
cision lathe, countershaft, milling at- 
tachment, nine chucks and blank centers, 
used only one month; $229 less 30 per 
cent. Address Engineering Electric Mfz. 
Co., Stamford, Conn. 


Simple, meritorious inventions bring 
profits, often fortunes; mail description 
of your invention for free, candid opin- 
ion and estimate to apply for eter E. 
7. SROENRSOR. M.E., Victor Bl Wash- 
ington, LD. C 


A real live firm of engineering con- 
tractors, doing fine business with con- 
sulting engineers, industrial concerns 
and the building trade throughout Ene- 
land, are prepared to represent an Amer- 
ican house of good financial standing. 
Reply Box No. 1173, care of C. Mitchell 
& Co., Ltd., 1 and 2 Snow Hill, London, 

of 


Alfred Herbert, Ltd.. small tool de- 
partment, Coventry, having an extensive 
organization and a large staff of salea- 
men specially engaged on small tools in 
Great Britain, France, Switzerland, a- 
pan and Italy are open to handle 
agencies for small tools of all ki 
and invite correspondence with mar 
facturers. 





The annual meeting of the stockhold- 
ers of the Hill Publishing Co.. for the 
election of directors for the ensuing vear 
and for the transaction of such otter 
business as mav properly come b- 
the meeting. will be held at the offers 
of the company, in the Hallenbeck Rvil4 
ing, 497-505 Pearl St.. Borough of Mon- 
hattan. New York City, N. Y.. on Tves- 
dav, Jan. 30, 1912, at 12 o'clock noon 
Dated. New York City, Dec. 19, 1911 
Robert McKean, secretary. 


For Sale—$1500 cash and balance on 
easy terms to suit at 7% interest buvsa 
completely equipped machine shop and 
foundry located in a live town of 17.000 
in the midst of a section where work 
can be drawn from nearly everv direc- 
tion: shipping facilities are unsurpassed: 
splendid railroad service: the proverty, 
buildings, lot and equipment covwld not 
be duplicated for twice the asking price: 
an exceptional opportunity to step in and 
build up a big business For full par- 
ticulars. address Box 733, Am. Machinist. 
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Talks With Our 


“No,” said the Manager, as 
we sat at luncheon, “I don’t 
pay much attention to adver- 
tisements. We know what 
concerns make the best tools, 
and when we need a new ma- 
chine we just write to several 
builders and get figures from 
them.” 


‘And the lowest in price gets 
the order, I suppose.”’ 


‘Not exactly,’’ he replied. 
‘“There’s considerable differ- 
ence in tools, and sometimes 
one suits us enough better 
than another to make it worth 
more money.”’ 


‘‘How do you decide on what 
you want? Do you pick the 
tools yourself?” 


“In a sense, yes; but you 
know Walter Gaines, over in 
Shop No. 2, has general charge 
of the equipment. When he 
needs a new tooi he comes and 
talks the matter over with 
me; 1 make my recommenda- 
tion, and if the addition is ap- 
proved I have Walter get 
prices and specifications. 


“Then we talk the different 
machines over and I O. K. an 
order for the purchase of 
whatever we decide to take.”’ 


A few days later I had some 
business with Mr. Gaines, and, 
when ready to leave, I asked 

-indicating a pile of AMERI- 
CAN MACHINISTS stacked on a 
shelf over his desk——‘* Do you 
find much time to go through 
the technical journals?”’ 


“Oh, yes! I take time. 
Couldn’t hold my job if I 
didn’t.”’ 


“What part do you make 
most use of, the reading pages 
or the advertising columns?” 


By The Sales Manager 


‘That would be hard to tell,” 
he replied, “but I probably 
get more good out of the 
advertisements. The infor- 
mation they contain is con- 
densed and more easily re- 
membered than what I get out 
of an article. Then, by look- 
ing over the ads of the differ- 
ent manufacturers, week by 
week, I get so familiar with 
their machines that I notice 
immediately anything new. 
It’s a continuous education 
in the design of tools, motors 
and other equipment that 
we have to use right along. 
When it comes: to making 
purchases we’re right up to 
the minute. 


“T also get ideas of short-cuts 
in production from the illus- 
trations shown and the claims 
that are made. It would be 
a good thing if tool builders 
would tell more in their ads 
about what results some of 
the users are getting from the 
machines and just how they 
are using them.” 


“Can’t you get a good deal of 
that out of articles on differ- 
ent plants?” 


“Oh, you bet; but they don’t 
take the place of the informa- 
tion in the advertising pages. 
That’s in a class by itself. 
It’s the last word on every- 
thing, for the time being; for 
when a manufacturer pays 
good money every week for 
space to tell about his ma- 
chines he isn’t likely to ring 
in any chestnuts.”’ 


“Mr. Boswell told me, the 
other day,” I said, “that he 
doesn’t pay much attention 
to advertisements.”’ 


‘He doesn’t have to,” replied 
Gaines. “We keep _ track 
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Readers 


here of all the latest wrinkles, 
and when a proposition gets 
up to him it’s predigested. 
But you bet the foremen and 
I ‘pay attention’ to the ad- 
vertisements. They’re all 
the time hounding me to get 
something new that they 
think will make a better show- 
ing for their part of the work. 
You know our bonus system 
makes them keep their eyes 
peeled. They take the paper 
and go through it as carefully 
as I do. At one time they 
had a system of dividing up 
the articles and each one 
would jot down any ideas 
that he thought might be 
applied to our shops; but now 
they all seem to read the 
whole paper from cover to 
cover—all except Pat Sheri- 
dan, who has just been mar- 
ried.” 


“Do you and the foremen 
talk over the  advertise- 
ments ?”’ 


“Sure thing, and I’m glad to 
have the confabs with them. 
This didn’t use to be consid- 
ered much of a job around 
here; but since I got to sys- 
tematically digging up infor- 
mation about new methods 
of production and getting the 
foremen’s ideas on them, we 
have cut our costs consider- 
ably, and Boswell has given 
me my share of credit with the 
old man. I had offers this 
year from several other con- 
cerns around here to work for 
them; but the prospects with 
this firm are pretty good, and 
I’m going to stick a while. 
Guess they'll do the right 
thing by me.”’ 


* * * 


Only reliable products can be 
continuously advertised. 


SON os et ee vee 
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Keeping Shovels at Work at Panama 


We have heard so much in the popular 
magazines about making the dirt fiy in the 
Panama Canal that we have almost lost 
sight of the fact that in order to keep it 
flying it is necessary to have the steam 
shovels and all other appliances ir work- 
ing condition. 

in order to do this most effectually the 
shops at Empire have been devoted al- 
most exclusively to steam-shovel repairs, 
so as to allow them to specialize so far 
as possible on this work. This has been 
successful both in expediting repairs and 
in reducing the cost, both of these being 
very desirable. 

The Quartermaster’s storehouse is also 
at Empire and an idea of this can 
be had from Fig. 1. The low building 
at the left is the shop office and behind 
that, with the monitor roof, is the part of 
the shop used as the erecting bay. 

This storehouse is very complete and, 
as can be seen, is provided with a fire 
wall which projects up through the roof. 
A view looking through this fire wall is 
shown in Fig. 2, while Fig. 3 shows a 
general view, and the fire door open, 
but ready to close as soon as released. 

The section containing steam-shovel 
repair parts is shown in Fig. 4. 


By Fred H. Colvin 








It is difficult to realize 
the work of keeping a hun- 
dred or more large steam 
shovels at work so as to 
lose as little time as pos- 
sible. 

The shops at Empire, C. 
Z., devote practically all 
their time to steam-shovel 
repair and rebuilding. In 
nearly every case the shovels 
have had to be strengthened 
to stand upto thework here. 

A repair train that makes 
all possible repairs on the 
shovels at night, wherever 
they happen to be. 




















petent corps of assistants, has made a 
study of steam-shovel work. They have 
not only repaired those which have given 
out as a result of accident or wear, but 
have made a number of improvements in 


notice, and will aid greatly in making 


steam-shovel repairs. 
BoRING MACHINE WorK 


One of these steel base plates is 
shown in Fig. 6 on the boring mill, hav- 
ing the trunion turned for the swinging 
of the beam. This piece weighs 7000 
pounds, which gives some idea of the 
size and character of work which has to 
be handled in the shops. Another in- 
teresting job on this machine is 
shown in Fig. 7, the photograph for this 
being kindly supplied by Mr. Cullen, one 
of the machinists at Empire, from his own 
negative. It will be noted that both 
heads are set at an angle to turn the 
head being on 


same 


stone-crusher roll, one 
the extension arm. 

Fig. 8 gives some idea of a rather 
awkward job which has to be handled oc- 
casionally, in which the lower ends of 
the A frame. are being bored to fit over 
the pin on which they swing. This A 
frzme is connected with the arm or boom 
of the shovel and has to support it. The 
A frame shown weighs something over 
3000 pounds and is being bored on a hor- 
izontal boring machine. 








Fic. 


These views also give a good general 
idea of the way in which the stores or 
supplies are being looked after by the 
army officers who are in complete charge 
of the work. 


A REASON FOR STEAM SHOVEL REPAIRS 


One of the things which happen unex- 
pectedly is shown in Fig. 5. This necessi- 
tates general repairs at the shops and 
makes lots of work for the plant at 
Empire. 

The shops are in charge of W. H. 
Bates, who, with a particularly com- 





1, QUARTERMASTER’S STOREHOUSE, A’ 


Steam-shovel design and _ construction. 
which have added considerably to their 
life in the strenuous work in digginz 
the canal. 

Base plates are now being made from 
steel castings in one piece instead of in 
three pieces as they come from the mak- 
ers. And, although the steel castings have 
had to be made in the States, the in- 
creased service which has been secured 
between shopping has made it a paying 
investment. As the new Tro- 
penas plant is in operation at Gorgona, 
steel castings can be obtained at short 


soon as 


Emp 


IRE 


kind of work 
enough to warrant 
rigging up appliances, so that 
they require careful out in 
order to bring the two holes in line. But 
there been no difficulty in securing 
good can do r 
handle work which 

along, been 


occurrence of this 


The 
is not frequent 
special 
very laving 
has 


mechanics who this, o 
other 


the 


any comes 


and results have very 
satisfactory. 

Another and somewhat similar job on 
the same machine Fig. 8. 
This is a dipper for one of the 95-ton 


shovels and is no light thing in 


is shown in 


itself, 
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Fic. 2. LOOKING THROUGH THE FIREWALL OF STOREHOUSE 


weighing from 10,000 to 14,000 pounds. 
This was also sent me by Mr. Cullen. 


PLANING AND DRILLING JOBS 


In Fig. 10 is shown a planing job on 
one of the base-plate castings, and as 
the work is too wide to go between the 
housings of the planer, it is necessary to 
use an extension toolholder, as can be 
seen. This must be long enough to reach 
across the castings to be planed, other- 
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wise the work is very similar to that usu- 
ally done. 

Fig. 11 shows the drilling of one of the 
large base plates, a template being used 
for this so as to avoid the necessity of 
laying out the holes to match the frame 
which receives it on the end of the car 
carrying the steam shovel. A substantial 
radial driller is used for this work, the 
template being fastened to the frame to 
be drilled by C clamps as shown. 
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Fic. 3. INTERIOR OF STOREHOUSE, GENERAL VIEW, EMPIRE 


There are many gears and wheels used 
in connection with the shovel work, and 
as these are for the most part forced in 
place on their shaft, a hydraulic press is 
a very handy institution. 

Fig. 12 shows the way in which this 
work was handled at the Empire shops, 
a portable press being fastened in a sub- 
stantial timber foundation, and the pumps 
d-iven by a small air engine, which can 
be seen behind the press. The work tod 





Fic. 4. INTERIOR OF STEAM-SHOVEL SECTION, EMPIRE STOREHOUSE 
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be done was held by side bars A and the 
cross pieces B. 

In the case shown a shaft being 
forced out of a pinion, which cannot be 
seen, but which is similar to the pinion 
on the other end at the extreme right. 
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such as the T-rail shown at A in one of 
the openings through the shear knives or 
blades. As will be seen, there is a very 
hgavy flywheel for storing energy to be 
used during the cut, and the machine 
seems to be giving good service when- 














Fic. 5. FREEING STEAM SHOVEL FROM CUCARACHA SLIDE—WORK FOR THE 
EMPIRE SHOP 





Fic. 6. TURNING 7000-LB. STEEL BASE PLATES 


The work being done is hela in a sling by 
an overhead crane. 


FRENCH MACHINES STILL IN USE 


Among the machines left by the French 
which are still being used are those 
shown in Figs. 13 to 16, the first being a 
shear made for cutting up special shapes, 


ever material of -this kind is to be 
cut. 

Another machine along somewhat simi- 
lar lines, but of a different type than is 
usually seen, is shown in Fig. 14. This 
is a combined punch and shear, or a 
double shear as may be desired. As will 
be seen, the main driving shaft runs 
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through the center of the machine frame 
and drives the central slides so that it 
comes into working position, first with 
the upper and then the lower tools. 

The upper knife is at an angle fcr con- 
venience in allowing long pieces to be 
cut by rassing half the side of the frame, 
while the lower end can be used for 
either punching, straightening or any 
other work that may be desired. Some of 
the punchings and cuttings shown on the 
floors will give something of an idea of 
the work that is done by it. It will also 
be noted that there is a sort of a frame 
arrangement going up the side of the ma- 
chine which carries a support for the end 
of bars to be cut. 

Figs. 15 and 16 show two views of an 
engine lathe which is now being used for 
wood turning, and which carries a grind- 
ing-wheel stand which is evidently made 
up of pipe fittings on which the turner 
can keer his tools sharp. This is driven 
fror an extra pulley on the grinding 
wheel standing behind the lathe, as can 
be seen. This is a screw-cutting lathe 
with a compound rest, the details and ar- 
rangement of handles on the carriage be- 
ing plainly shown. 

In Fig. 17 is shown a shaper built by 
the same maker as the lathe, Bouhey, and 
which has been converted into a punch 
press for sheet-metal work. The ram has 
been extended as shown at A, with a 
wedge or incline on the under side. This 
machine acts on the top of the vertical 
ram of the punch-press addition, forcing 
it down as the shaper ram comes forward. 

The die is held on the table which has 
been suspended by the framework from 
above and supported by the street un- 
derneath. While it is not recommended 
as a model design for a punch press, it 
is doing very good work on light metal 
and particularly on the work for which 
it was intended. The cost of alteration 
was not heavy and both time and money 
have been saved by its use. 


A SINGLE BELT PLANER REVERSE 


One of the interesting old French ma- 
chine tools at this point is a planer 
which has been converted into a surface 
grinder, for occasional work. This planer 
bears the name a Belgian maker. The 
table is driven by the use of only a single 
belt for the driving power. 

Fig. 18 shows diagrammatically how 
this movement is secured. Pulley 7 is an 
idler between the forward and batking 
pulleys A and J. The shaft to which J 
is keyed runs through the bushings to 
gear B which is also keyed to it. The 
supports for this shaft are not shown. 
Pulleys ] and J run loosely on a bushing 
around the shaft and pulley A carries the 
gear K keyed to an extension hub. 

With the belt on A, the screw is driven 
in one direction by gears K, F, G and H. 
With belt on J the drive is through the 
shaft to B, then to C, D, E, an idler, not 


shown, which reverses the motion, F, G 








and H. It works very well and has been 
In use many years, 


ONE OF THE Opp JOBS 


Fig. 18 shows an outfit which has Just 
been rigged up for driving a centrifugal 
pump to be used in some out-of-the-way 
place. At the other end of the driving 
shaft is one of the many small engines 
which has been put to use, and it is in- 
teresting to note the way in which the 
cutboard bearing and the main driving 
pulley have been improvised. The outer 
tearing is simply an inverted shafting 
hanger, while a steel pulley has been 
tastened to the extervion of the en- 
gine shaft, so as to drive the pulley on 
the centrifugal pimp located at the other 
end of the plank found -tion. 

Incidentally, it may be well to mention 
that the centrifugal pump shown at the 
extreme left has been repaired with oxy- 
acetylene, while in another case a cut- 
ting torch was used to cut a substantial 





Fic. 8. BorING AN A-FRAME 


piece from the end of a large cast-iron 
pump base in order to make it fit the 
place where it had to be used. 

In the background is the U. S. Steam 
Shovel, 264, which has been in for gen- 
eral repairs. In some cases shovels have 
been practically rebuilt after being al- 
most demolished in slides of earth and 
rock and at a cost that speaks well for 


the management of the shops at this 

point. 

THE EMERGENCY TRAIN FOR REPAIRING 
STEAM SHOVELS 


One of the features of the Empire shop 
is the, emergency repair train which has 


greatly reduced the delay in steam-shovel 
repairs. This train consists of a loco- 
motive, a heavy wrecking crane, a box 
car which has been fitted up as a ma- 


chine shop, and a second car box which 
is used for carrying supplies. 

This car is equipped with a small lathe, 
a shaper and a vertical driller, as well 
as a work bench with the necessary tools. 
The machinery is driven by a small ver- 
tical corner of 
the 
which it is 


located in one 
receives the air by 


the locomotive. 


engine, 
car, and which 
run from 
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These small French engines seem to be 
found everywhere, indicating that they 
must have been used very extensively by 
the French, although it is somewhat diffi- 
cult to see why they should have needed 





Fic. 9. BoRING DIPPER FOR A 95-TON STEAM 


SHOVEL 


so many of them. A view of this is shown 
in Fig. 20. It was impossible to secure a 
very good photograph in the repair car, 
but the illustration shown will give some- 
thing of an idea of its arrangement, and 


OOS CRE. 


Fic. 10. UsING AN EXTENSION ‘looL HOLDER 
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we would be surprised to know the 
amount of work that has been handled in 
this car. 


TRACK OF THE STEAM 


SHOVELS 


KEEPING 


The dispatching board in the shop office 
at Empire shows the location of every 
steam shovel, which is at work in the 
canal. Every morning several inspectors 


Fic. 11. 








the repair necessary. 
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start out and make the rounds of the dif- 
ferent shovels, getting reports from the 
shovel men, as well as making inspections 
of their own. When a shovel is found 
that needs repairing ana which is not 
seriously enough damaged or worn to 
require the shovel being sent to the Em- 
pire shop, the inspector telephones to 
headquarters concerning the nature of 
Then the neces- 
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sary material and tools are got together 
to be ready for the nightwork of the 


emergency train. 








13. SPECIAL GERMAN SHEAR 


Fic. 





























15. Front View 


Fic. 





OF FRENCH LATHI 


16, 





SHOWING BotH GRINDING WHEELS 
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MACHINE WORK IN THE FIELD 


As soon as possible after the shovels 
stop work, the emergency train leaves 
the Empire shop, and proceeds to the 
nearest shovel, or to the one in most 
urgent need of repair, and the men get 
to work. Sometimes it is only a little 


thing that can be easily fixed in an hour 





Fic. 17. PUNCH PRESS MADE FROM A 
FRENCH SHAPER 


or so, and they may visit several shovels 
in one night. There is sometimes a case 
where quite extensive repairs are made 
without bringing the shovels into the 
shop, this being done where any time can 
be saved, as every idle shovel means de- 
lay in getting the spoil out of the canal 
bed. 

In some cases an entire new boom has 
been swung into place on a shovel in the 
field, so that it was ready for work the 
next morning without any delay whatever. 
This is where the wrecking crane comes 
into play, as the boom on a 95-ton shovel 
is 30 feet long and weighs 15,000 pounds. 
It is also interesting to note that some of 
the new large buckets weigh about 14,- 




















PLANER REVERSE 


A SINGLE-BE:LT 


Fic. 19. 


000 pounds, which will give something of 
an idea of the power required to operate 
these For, in addition to the 
weight of the moving parts of the shovel 
itself, there is the force required to cut 
the earth and_ rocks, 


h »] 
snoveis., 


its way through 
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which has only been cracked or separated 
from it surroundings. 

Some idea of the reinforcing which has 
been found necessary, can be obtained 
from the spare parts which are kept in 
stock for emergency. Booms are strength- 
ened all along the line, it being found 
necessary to add from 1 to 2000 pounds 
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number of knobs of uniform size, and, in 
addition, on one of the rolls there are 
two knobs of larger size, known as “slug- 
ger” knobs. These give hammer blows to 
to stone, and are an essential feature in 
these crushers. Stones weighing 6 to 8 
tons are broken up in 5 to 20 sec. The 
engine driving the rolls has a maximum 








Fic. 18. AN IMPROVISED PUMPING OUTFIT 


of metal in nearly every case. Complete 
new booms, buckets and other parts are 
kept in stock so that there need be no 
delay in putting a shovel back into work- 
ing condition. 








Large Roll Crushers 
In a paper presented before the Ameri- 
can Society of Mechanical Engineers, 
dealing with Edison roll-crushers, it is 


output of 600 hp., but the kinetic energy 
in the rolls increases the power to 5000 
hp. for half a second. 








The Swedish tariff authorities have re- 
ported to the Government that it will be 
difficult to determine the form and pur- 
pose of knocked-down machinery in con- 
formity with the tariff law that goes into 
effect Dec. 1, 1911. Since the composi- 








Fic, 20. THE REPAIR SHOP OF THE EMERGENCY 


pointed out that the “giant” rolls are de- 
signed to crush stones averaging from 8 
to 15 tons. The largest roll has a 42-in. 
opening. The rolls are 6 ft. in diameter 
by 7 ft. long, revolving at 175 r.p.m. The 
kinetic energy stored is 4,217,000 foot- 


pounds. The rolls are covered with a 


TRAIN 


tion of a machine can easily be ascer- 
tained after its installation, the customs 
administration wishes to be empowered 
to reserve the question of positive classi- 
fication until after the machines are set 
up, the maximum duty in question being 
meanwhile deposited. 
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The Artificial Lighting of Machines’ 


The term light expresses the cause and 
illumination the effect: the electric lamp 
furnishes the light, and the effect of the 
light on the work in hand is referred to 
as the illumination. 

Generally speaking, the most advan- 
tageous scheme of illumination in the 
shop is thatywhereby the source of light 
is entirely separate and away from the 
machine tool, the resulting illumination 
from these overhead lamps on the tool 
being adequate both in quantity and di- 
rection to permit of rapid and accurate 
work at all times. The chief advantages 
of this method are that the lamps them- 
selves are not in the way of the work- 
men; not only the machine but the sur- 
roundings are properly illuminated, and 
the work is thus simplified on account of 
an absence of dark spots and a freedom 
from marked shadows. Other advantages, 
moreover, are greatly in favor of the 
overhead system of shop illumination, 
and, wherever possible, it has been found 
highly desirable to adhere to the mount- 
ing of the lamps high and out of the ordi- 
nary line of vision. 

Numerous cases, however, arise in 
every shop where the illumination pro- 
vided by lamps overhead will not take 
care of work being performed on a ma- 





Fic. 2. A MACHINE TOOL ILLUMINATED BY A LAMP 


CLose To WorRA 


By C. E. Clewell + 








The important phases of 
machine tool illumination. 
The cost relations of oper- 
ating the machine, the 
placement of lamps, the 
intelligent redirection of 
light rays to be most effec- 
tive at the point of opera- 
tion, and other interesting 
features. 




















+*Lighting expert, Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 


burg, Penn. 
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Fic. 1. CHART SHOWING AVERAGE HOURLY 


CHARGES AGAINST ONE TYPICAL 
MACHINE TOOL 


chine tool. The object of this article is, 
therefore, to set forth some of the con- 


TABLE 1. AVERAGE CHARGES PER 
HOUR AGAINST A TYPICAL 
MACHINE TOOL 


Variable charges 
Salaries 

Wages of operator : — 
Interest seas .150 
Depreciation 16 
Fixed charges tees 
Power ret 020 


Individual lamp ‘ sone 001 
DGG tithe titeen acces eeueeobe $2.350 
tFrom a table of charges given in an 

article by A. G. Popcke, in the “Electrix 

Journal.’ 


siderations in the satisfactory lighting of 
these special cases, and to describe some 
experiments which have been conducted 
and certain methods which have been ap- 
plied to solve such problems. The main 
points in this connection will be the cost 
relations of machine-tool lighting, the 
schemes found advantageous in mounting 


*This is the sixth of i series of rt 
cles on shop lighting being writté by 
Mr. Clewell for the American Machinist 
There have ilready appeared in Volume 
34 M h Shop Lig Zz, pa 
Drafting R Ligh re I 
page HS¢ and “Foundry Lighting robe 
lems,” page 107¢ n Volume § Shop 
Lighting Desigr page 346, and “Shop 
Lighting Installatior page 777 T 
illustrations in this article were all pro- 
duced fron unretouched phot 
taken at night by the light of th ] ps 
themselves Editor. 





Fic. 3. A MACHINE Toot ILLUMINATED BY LAMP MOUNTED 
ABOVE HEADS OF WORKMEN 
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the lamps on the machines, and the meth- 
ods employed for concentrating the light 


at the point of operation. 
Cost RELATIONS 


At the outset it is desirable to consider 
briefly the relation of the cost of lighting 
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Fic. 4. SHADED PARTS ARE APPROXIMATE 
AREAS LIGHTED BY EACH INDIVIDUAL 
LAMP WHEN MOUNTED CLOSE TO 
MACHINE 


a machine to the total expense of 
operation connected with it. Much de- 
velopment has been conducted for the 
purpose of improving and perfecting the 
mechanical features of machine tools, the 
methods of driving and accessories. Not- 
withstanding these improvements, one of 


the vital and essential items related to 


the operation of these highly efficient 
products is the man in charge. His effi- 











A MACHINE 


Too. 
LAMPS SOMEWHAT BELOW CEILING 


ILLUMINATED 


often the controlling element 
resulting work. It is this man-ef- 
that we are most concerned with 
consideration of one of the ele- 
nents which contributes to his success or 


failure. 


ciency is 
in the 
ficiency 


in this 


\'p to the present time, 


must be used 


the lamp which 
to aid the employee in his 
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work has been largely neglected in the 
development of these machines, and sel- 
dom indeed is there to be found a ma- 
chine tool where the lamp has been em- 
bodied as a part of the mechanism by the 
manufacturer. This item is, in most 














cases, left to the judgment of the user 
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Fic. 5. SHADED PARTS ARE APPROXIMATE 


AREAS LIGHTED BY EACH INDIVIDUAL 
LamMP WHEN MOUNTED OVER- 
HEAD 


of the machine, and has in the past been 
given but slight attention, which is no- 
ticed by casual observation in almost any 
shop where the individual lighting facil- 
ities connected with the machines will be 
found usually to be far from satisfactory. 

As indicating the economy of placing 
more than passing care on the lighting of 
these machines, an actual instance is here 
cited: The maintenance and energy cost 
of certain individual lamps in a certain 
shop amounted to about 25c. per month 
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The losses due to a poor location of 
this lamp, or to the necessity of holding 
the lamp in the hand for certain portions 
of an operation, can hardly be classed 
in minutes, since by defective work or by 
unnecessary time consumed they may far 
exceed the cost of an improved lamp 
many times over. This instance is given 
merely to indicate the importance and at 
the same time the economy of devoting 
considerable attention to the perfecting of 
devices for suitably mounting the lamps 
and for directing the light where needed. 

Fig. 1 is a chart which has been pre- 
pared to show what a very small item the 
cost of light is, when compared with the 
total expense of operating an average 
machine tool, and Table I indicates these 
items on an hourly basis. A study of 
Fig. 1 and Table I is intended to show 
the relative charges which are made 
against a typical machine tool in a given 
shop, and, furthermore, the fact that the 
lighting of the machine is one of the 
smallest items connected with the entire 
expense. 

The main point, however, is the fact 
that while the lighting is shown to be 
one of the smallest expense items, it is 
far more important in its relation to the 
successful operation of the machine than 
many of the other items involved in this 
expense chart. Light is, therefore, ob- 
viously a matter which should concern 
the shop manager, and this will doubtless 
be the case more in the future than in 
the past, as the attitude changes, so that 
the question is viewed as one of the im- 
portant factors for promoting the man- 
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TOOL 


A MACHINE 


ADEQUATELY ILLUMINATED BY LAMPS AT 


CEILING 


per lamp. The man whose work was in- 
fluenced by one of the lamps during that 
part of the day when natural light was 
inadequate received as wages perhaps 
53 per day. The maintenance and energy 
cost of the lamp thus amounting to about 
Ic. per day, was equal, therefore, to the 
wages for about two minutes per day. 


efficiency throughout the entire working 


day. 


THE FAcToR OF PROPER MOUNTING 


The mounting of lamps for individual 
machine-tool lighting may be divided into 
two classes: First, where the lamps are 
mounted separate and apart from the ma- 
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chine, and second, where the lamps are 
attached directly to the machine. 

It has been found by extensive experi- 
ment that in some cases the only thing in- 
volved in properly lighting a piece of 
work in a machine is to provide more 
side light than is ordinarily afforded by 
lamps mounted at the ceiling or at the 
girder line. In certain cases, moreover, 
it has been possible to eliminate the ne- 
cessity of individual lamps by using spe- 
cial reflectors on overhead lamps, which 
are capable of increasing the side light 
to a sufficient extent. Fig. 2, for example, 
shows a machine tool as formerly illum- 
inated by an individual lamp, which is 
now adequately illuminated by overhead 
lamps slightly lowered from the ceiling 
and provided with distributing reflectors, 
as shown by Fig. 3. This is decidedly 
advantageous, as the workman is thus 
saved the inconvenience of attending to 
a drop lamp constantly in his way and li- 
able to frequent breakage. 

In one large shop, after careful ob- 
servations of the relative floor space oc- 
cupied by machine tools and the space 
adjoining used for storage of material, 
tools, etc., it was found that for every 
square foot occupied by the machine 
proper, approximately one square foot 
was used for other purposes, as men- 
tioned. Figs. 4 and 5 represent in each 
case a hypothetical floor area containing 
four machine tools. Fig. 4 indicates the 
zones of light about the machines for 
each individual lamp when used _ as 
shown in Fig. 4, while Fig. 5 indicates 
the zones of light on the floor space cor- 
responding to the arrangement of lamps 
as shown in Fig. 3. 

A study of Figs. 4 and 5 will show 
the relative advantages when a given 
lamp can be mounted scmewhat above 
the machine tool, in that the illumination 
is thus utilized both on the tool and on 
the adjoining floor space. This advan- 
tage will be realized when consideration 
is given to the necessity for using parts 
of the floor space immediately surround- 
ing the machine tool or when looking for 
material, scales or other accessories to 
the work in hand. 

Fig. 6 shows a machine tool which has 
been lighted sufficiently by lowering 
lamps formerly mounted at the ceiling, 
while Fig. 7 indicates a lathe which has 
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been adequately lighted by the lamps 
at the ceiling, the lamps having been 
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Fic. 8. ADJUSTABLE LAMP BRACKET 
MouNTED DIRECTLY ON THE 
MACHINE TOOL 
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Fic. 10. SpecIAL FLEXIBLE ARM FOR 
MOUNTING A LAMP CLOSE TO THE 
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augmented in the matter of side light 
by special reflectors. 

In the foregoing cases, however, it will 
have been noted that the work in the 
main is looked at from above, so that up- 
per surfaces of the work are the import- 
ant parts requiring light. The foregoing 
instances show, in like manner, the very 
practical methods which can be used in 
mounting the lamps when they may be 
entirely separate from the machine itself. 

In certain machine operations, how- 
ever, the work must often be viewed 
from the side and from below, and here 
the difficulties of an overhead mount- 
ing are experienced. In one factory lo- 
cation, as an example, milling machines 
were used exclusively. Much belting 
made overhead lighting difficult, but 
nevertheless an endeavor was made to 
solve the problem without the aid of in- 
dividual lamps. The intensity of the il- 
lumination from the lamps overhead was 
increased from time to time until the 
number of units was much in excess of 
that required for bench work, and while 
sufficient for the top and in most cases 
for the side of the work, was not satis- 
factory for the under portions of the 
work in question. Finally a bracket com- 
posed of iron-pipe sections was devised 
as indicated in Fig. 8, which permitted 
the lamp to be moved through a fairly 
large radius in all directions, and the 
workman was thus enabled to adjust the 
lamp to the point of importance. 

Another case is that of large boring 
mills. One scheme which has proved 
quite satisfactory, where the machine is 
located relatively close to the wall of the 
building, is shown in Fig. 9. Here the 
lamp is suspended on a swinging arm at- 
tached to the wall directly behind the 
machine. Where, however, the machine 
is nearer the center of the shop, this 
swinging arm may be attached directly to 
the vertical portion of the machine. Still 
another scheme is shown in Fig. 10 where 
the work is so close to the operator that 
a device was made necessary whereby 
the lamp could be held firmly, close to 
the work, and yet not in the way. 


THE FACTOR OF PROPER DIRECTION 


The suitable direction of the light on 
the work is by far the most important of 
the factors under consideration. Many 
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Fic. 13. Rays OF LIGHT SHIELDED FROM 
EYES AND DIRECTED ON WORK 
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workmen from their own ingenuity have 
devised methods of mounting lamps for 
their particular needs, some very crude 
it is true, but none the less valuable. 
The feature of properly directing the 
light where required is of twofold im- 
portance: First, in the avoidance of the 
glare caused by looking directly into the 
lamp when no shade or reflector is pro- 
vided, and second, in order to utilize the 
light where most needed. 

Fig. 11 indicates the distribution of 
light in an approximate manner when the 
lamp hangs pendant without a shade or 
reflector. A reference to the tool which 
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in lighting the tool. This is, of course, 
true because the rays of light are practi- 
cally all absorbed by the dark surface of 
the metal, and the few remaining rays 
which find their way from the lamp are 
in a direction which is useless as far 
as the tool is concerned. 

Fig. 13 shows a simple remedy for 
this condition of affairs. By the pro- 
vision of a scientifically designed re- 
flector, the rays of light are not only 
cut off from the eyes of the workmen, 
but these same rays of light are reflected 
from the bright surface of the metal in 
such a way as to be directed to the tool, 
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individual lamp. In Fig. 16, for ex- 
ample, the point of greatest importance 
is shown by the arrow. A lamp should 
be installed to illuminate this point, but 
should not be limited to this point alone 
in view of the fact that adjustments at 
times are necessary at either end of the 
active part of the machine. To fill 
the requirements an arm somewhat after 
the fashion indicated in this sketch is 
desirable. 


OTHER ITEMS OF IMPORTANCE 


Physical Size of Lamps—tThe size of 
an individual lamp has a bearing on its 





Fic. 14. A MACHINE TOOL ILLUMINATED BY MEANS OF A 


BRACKET WITHOUT REFLECTOR 


this lamp is supposed to light will show 
that practically all of the light from the 
lamp is wasted in directions which are 
not effective on the tool itself. Assuming 
that the workman stands to the left of 
Fig. 12 with his eyes about on a level 
with the lamp, it will be apparent that 
not only do the light rays fail in properly 
lighting the tool, but that a large portion 
are transmitted directly into his eyes. It 
is a matter of common experience that 
to look directly into a lamp when at- 
tempting to view an object, produces a 
blinding effect which greatly reduces the 
efficiency of vision; nevertheless this is 
one of the most common blunders made 
in machine-tool lighting at the present 
time. 

Many workmen provide a shade of 
some kind so as to shield the light from 
the eyes, and one of the common im- 
provised shades of this kind is a cone 
formed from dark metal, with which the 
lamp is surrounded. Fig. 12 shows such 
u metal cone tightly surrounding the 
lamp, and it will be observed that while 
the rays of light are shielded from the 
eyes, they are also rendered ineffective 








Fic. 16. SUGGESTION FOR LATHE BRACKET 
ATTACHED TO FLOOR 


which is thus illuminated in a satisfact- 
ory manner. Fig. 14 shows a photograph 
taken under an artificial light, where 
the lamp is unprovided with a reflector, 
while Fig. 15 shows the same machine 
where the lamp has been equipped with 
a metal reflector designed to throw the 
light where needed. 

It is an interesting study to ascertain 
the vital point of each machine tool 
which should receive the light from its 


Fic, 15. SAME LAMP WITH SCIENTIFICALLY DESIGNED 


REFLECTOR 


effectiveness, in that a bulky lamp can- 
not be placed close to the tool when in 
operation. Some machines when filled 
with the work are so designed that it is 
imperative to have the lamp close to the 
point of operation. A small lamp, there- 
fore, equipped with a highly efficient 
reflector of small size will be an ad- 
vantage in such cases. It is also difficult 
to obtain the desired result in these par- 
ticular instances with the lamp in a pend- 
ant position mounted from the ceiling. 
A fixture with an adjustable device 
mounted directly on the machine is gen- 
erally the most desirable arrangement. 

Importance of General Illumination— 
With all that has been said relative to 
the individual lighting of machines, em- 
phasis should again be placed, as at the 
beginning, to the importance of pro- 
viding some general illumination in ad- 
dition to the lamp on the machine, and 
in like manner to the advantages of 
eliminating all individual lamps where 
possible. 

Extension Lines—Nothing save a ref- 
erence has been made regarding those 
cases where the work must occasionally 








ee eee 
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be viewed from below. Here the use 
of flexible extension lines is essential. 
It will often be found best to mount a 
few sockets over the machines on lamp 
cord attached to the ceiling, to which 
short flexible lines may be attached for 
occasional use. Where much belting 
exists and where the machines are close 
together this has some advantages over 
mounting wall receptacles on adjacent 
columns or walls, since in the latter case 
flexible cord will necessarily rest on the 
floor or on top of adjacent machines 
when the lamp must be used for a ma- 
chine somewhat remote from the column, 
and the wear and tear on the cord is 
thus increased. 

The physical makeup of extension 
lines is important. In one large shop 
the common form of extension line con- 
sisting of socket, wire guard for the 
lamp, handle, ordinary lamp cord and 
attachment plug, resulted in excessive 
maintenance due to the rough usage to 
which parts of the line were subjected. 
A study was made of the weak points 
of the old form of line, and a new one 
devised of strong flexible cable and a 
specially constructed lamp guard with 
protected socket, which was much su- 
perior to the common form used in most 


shops. 

Shadow Contrasts —Sometimes the 
workman depends largely on shadow 
contrast in his work. Die fitting, and 


certain assembly operations call for the 
exercise of this otherwise objectionable 
feature of the light, and a portable lamp 
in the hand will likely be an actual ad- 
vantage rather than a hindrance. This 
instance is cited to show that the estab- 
lishment of a rule in a shop that no 
portable lamps are to be used may be a 
disadvantage to some workmen in cer- 
tain special cases. 

Candlepower of Lamps—The candle- 
power of the lamps suitable for machine 
tools has not been touched on, largely 
because this is an item calling for the 
judgment of the man in charge of this 
division of the shop equipment. While 
lamps of small physical size are desir- 
able for certain machines so as to per- 
mit of their being used close to the work, 
this should be considered from _ the 
standpoint of advantageous placement, 
rather than from the viewpoint of sav- 
ing electrical energy. As indicated on 
the chart at the beginning, the costs of 
lighting are so small in proportion to 
the importance of the light in its influ- 
ence on the entire operation of the ma- 
chine, that a reduction of energy by the 
use of smaller lamps should be con- 
sidered only when satisfaction results by 
such a reduction. Looked at from the 
other side, the individual lamps should 
be made larger rather than smaller if 
this step is attended by an advantage 
to the workman. Instances have been 
observed where the individual lamps, 
when mounted apart from the machine, 
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have given much greater satisfaction 
through a choice of comparatively large 
candlepower. It will furthermore be 
found that no increase in size of lamp 
within reasonable bounds will result in 
a decrease of total machine economy, 
provided a better result can be attained 
than with a smaller size. 

Intensities of the Illumination—The 
intensity of the illumination furnished 
by individual lamps mounted close to 
the machine usually exceeds the inten- 
sities where overhead lamps are used, 
simply because the lamp is much closer 
to the object. This may be an added ad- 
vantage of the individual lamps due to 
the dark nature of most machine work. 
Particularly in the case of inspection 
where the detection of faulty material 
and workmanship requires local lamps, 
must the intensity often be excessive in 
comparison with ordinary working values, 


CONCLUSIONS 


In conclusion it may be stated that 
effectiveness should be the keynote in 
mounting machine-tool lamps and in 
suitably directing the light rays on the 
work. Among other points it is the de- 
sire of the foregoing to impress the idea 
that a study of each individual case is the 
only feasible and practical manner of 
procedure when installing this form of 
lighting, making use, of course, wher- 
ever possible, of the experience of others, 

Many workmen already possess defi- 
nite ideas similar to those embodied in 
this article. Codéperation, therefore, with 
the men themselves and a_ suggestion 
here and there throughout the shop, will 
do much to promote the intelligent use 
of a suitable equipment of individual 
lamps. In the case of those who either 
through ignorance or thoughtlessness 
have not conceived the idea that bare 
lamps are harmful to the eye when 
looked into, and the necessity of directing 
the light to the work by the aid of re- 
flectors, an installation of several such 
lamps in a shop section with instructions 
to those involved, will often start the 
right ideas among the men. Others in 
adjoining sections, recognizing the su- 
periority of the improved lamps, will 
then be likely to request them even be- 
fore they are provided. 

The spreading of intelligence among 
the workmen after this manner is im- 
portant because cases are likely to ex- 
ist where even after lamps have been in- 
stalled according to intelligent design, 
the meaning of the reflector, and the 
proper setting of the lamp may be so 
little understood as not to be used to ad- 
vantage. 

It is to be hoped that the growing at- 
tention to shop economy and improve- 
ments in the physical surroundings of 
the workmen will include among other 
features that of adequate and satisfact- 
ory illumination. It is hardly going too 
far to remark that work along these lines 
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is soon likely to result in an improved 
condition of the eyesight among em- 
ployees in the industries, an item which 
in itself, not to mention the economy to 
the shop, is well worthy of a greater 
interest than has been accorded it in the 
past. 








Profiling in the Driller 
By J. H. BENTLEY 


The accompanying cut shows a 
Sigourney driller can readily be made to 
do light profiling. 

The job illustrated is an embossing 
die of irregular shape made of round 
stock, and it is clamped to the table by a 
two-finger clamp and a bolt passing down 
through the trunnion of the table. 








PROFILING IN THE DRILLER 


The binding screws on the table and 
table arm are loosened sufficiently to al- 
low the necessary motion, a wooden 
clamp A being fastened on the driller 
column to support the table. A piece of 
stock clamped to the table serves for one 
operating handle, and a thin piece insert- 
ed in the slot of the trunnion clamp 
serves for the other. 

The cut is kept to any depth by tight- 
ening the spindle bearing, and is guided 
by a hardened template soldered to the 
face of the die. 








DrawWing-room lighting presents a dif- 
ferent problem from most other depart- 
ments. Many draftsmen do not mind a 
shadow, even a strong one, if it comes in 
one direction, so they know where it is 
and can allow for it. But the blending 
of shadows from a number of different 
points is confusing. 
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A German Shaper and a 
Radial Driller 


By ROBERT GRIMSHAW 


The accompanying halftones show two 
machines used in the Blohm & Voss ship- 
yards, Hamburg, which were built by the 
Collet & Englehardt Co., of Offenbach- 
on-the-Main. 
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Fig. 1 shows a large shaper with elec- 
tric drive, which is used for machining 
flat or curved fitting surfaces, or spotting 
large castings, which are too bulky to be 
conveniently finished in any other way. 

The ram may be set from 2 ft. to 5 ft. 
7 in. above the floor, anc has a stroke 
of 47 in. The column has a movement 
along the bed of nearly 10 ft., and the 
entire machine weighs about 6000 pounds. 








Fic. 1. 














MovABLE COLUMN SHAPER 
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GERMAN RADIAL 





DRILLER 
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Fig. 2 shows an electrically driven uni- 
versal radial driller, so made that the 
column may be moved along the bed, if 
necessary. 

The drill spindle may be so placed as 
to drill holes of any angle or position; 
has a range of 1234 in.; takes up to 3%4- 
in. drills; may be raised for horizontal 
drilling to a height of 9 ft. or lowered to 
within 3 ft. of the floor, and has a radius 
of 6% ft. The radial arm may be swung 
entirely around the column and is suit- 
ably counterbalanced, so that it may be 
easily moved up or down, either by hand 
or power. 

A wide range of speeds and feeds is 
obtainable for drilling, boring, reaming or 


tapping. 


Working Out Hardwood 
By I. M. HANDY 


An effective means of working out 
hard woods (especially across grain) is 
to grind on the emery wheel. It will be 
found that a very smooth finish can be 
produced and time may be saved in 
roughing out and finishing curved work. 
A coarse wheel should be used and kept 
for this purpose only. 

The abrasion caused by cutting wood 
in this manner will cause the light-colored 
woods to take on a walnut stain, which is 
a good imitation. It should be found 
handy to many to rough, finish, stain and 
polish in one operation. 














Efficiency of Fire Sprinklers 
A quarterly publication, known as the 
Automatic Sprinkler Bulletin, contains 
much detailed information regarding the 
actual operation of sprinklers in cases 
where fires call them into action. 

The January number digests the re- 
ports of the Rochester, N. Y., and Bos- 
ton, Mass., Chambers of Commerce. 
One of the most interesting items is a 
list of 327 fires where sprinklers oper- 
ated. 

These show the date and location of 
the fire and various other details, includ- 
ing the number of sprinklers opened and 
the amount of loss sustained. In regard 
to: the latter, it is interesting to note that 
only 15 reached $1000 and about as 
many more passed the 5500 mark. This 
means that more than 91 per cent. of 
all these fires were confined to less than 
a $500 loss; while out of about 12,000 
fires, of which detailed reports are avail- 
able, 62.6 per cent. were so insignificant, 
due to the prompt action of sprinklers, 
that no claims whatever for damages 
were made. 








The rough blocks of mica, as obtained 
from the mines, generally yield only a 
smal! percentage of trimmed sheet mica, 
10 per cent. being a high yield; the rest 
of the product is suitable only for grind- 
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12 28.788 66°48’ 19°27’ 63°03’ 35.538 71.08 2.3333 .9191 .0656 .1031 12 32.702 17.087 69°27’ 17°12’ 66°06’ 45.581 91.16 2.6667 .9364 .0555 .0919 
13 28.842 65 06 2112 61 24 33.251 66.50 2.1538 .9070 .0648 .1018 13 32.753 17.271 6753 18 48 64 34 42.498 85.00 2.4615 .9264 .0579 .0909 
14 28.894 63 26 2255 5947 31.303 62.61 2.0000 .8944 .0639 .1003 14 32.802 17.465 6622 2021 6305 39.912 79.82 2.2857 .9161 .0573 0899 
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20 29.162 5428 3212 5108 24.089 48.18 1.4000 .8138 .0581 .0913 20 33.060 18.867 58 00 2858 5458 30.193 60.39 1.6000 .8480 .0530 .0833 
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140 29.961 71.387 1119 7753 1031 14.277 28.55 .2000 .1962 .0140 .0220 128 33.940 65.969 1402 7506 1310 16.492 32.98 .2500 .2425 .0152 .0238 
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34 TEETH 
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tototo 


17 30.986 17.240 6028 2613 5709 30.430 60.86 1.7647 .8701 .0580 .0911 





18 31.029 17.493 5902 2742 5546 29.152 58.30 1.6667 .8575 .0572 0898 ou ¥ ° u ‘ 
19 31.070 17.756 5739 2908 5426 28.033 56.07 1.5789 .8448 .0563 .O885 22 35.086 20.247 5706 3004 5416 31.298 62.60 1.5455 8396 .0494 .0776 
20 31.109 18.026 5619 3030 5308 27.046 54.09 1.5000 .8321 .0555 .0871 er - 
21 31.147 18.312 5500 3152 5152 26.152 52.30 1.4286 .8192 .0546 .0858 34 35.414 24.042 4500 4237 4237 24.042 48.08 1.0000 .7071 .0416 .0653 
68 35.789 38.014 2634 6156 2504 19.007 38.01 5000 4472 0263 0413 
22 31.183 18.600 5345 3310 5040 25.367 50.73 1.3636 .8064 .0538 .0844 102 35.897 53.759 1826 7030 1722 17.920 35.84 3333 .3162 0186 .0202 
24 31.250 19.211 5120 3541 48 21 24.008 48.02 1.2500 .7808 .0520 .O818 136 35.940 70.092 1402 7509 1313 17.523 35.05 .2500 .2425 .0143 .0224 
25 31.280 19.524 5012 3652 4716 23.433 46.87 1.2000 .7683 .0512 .0804 
30 31.414 21.213 45.00 4218 4218 21.213 42.43 1.0000 .7071 .0471 .0740 PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
35 31.519 23.048 4036 4655 3807 19.756 39.51 .8571 .6508 .0434 .0681 35 TEETH 
> 35.649 5 7 ‘ 15°50’ 67°58’ 53.934 107.87 2.9167 .945: 5, 
36 31.537 23.429 3948 4745 3721 19.524 39.05 8333 .6401 .0427 .0670 = Gat han ae oe ae nae Gee toe oe a oe 
40 31.600 24.999 3652 5051 3435 18.749 37.50 .7500 5999 .0400 .0628 14 5 743 18 848 68 12 18 46 65 10 47 123 94.25 2 5000 9285 05 ‘1 oe 
42 31.628 25.805 3532 5215 3319 18432 36.86 7143 (5812 .0387 0609 15 35.788 19.039 6648 2012 6348 44423 S885 2.3333 (9191 0525 0825 
45 31.664 27.039 3341 5412 3134 18.026 36.05 .6667 .5546 .0370 .0581 16 35.831 19.242 6526 2136 6228 42093 8419 21875 9005 0520 OS16 
48 31.696 28.300 3200 5559 2959 17.688 35.38 .6250 5299 .0353 .0555 — a a ee ee — [ o_ ' 
7 85 7 ¢ 5 , 99 57 ) ,' i) ; > 5 S008 5 7 
60 31.789 33.541 2634 6144 2452 16.771 33.54 .5000 .4472 .0298 .0468 17 35.874 19.454 6406 2257 6109 40.064 80.13 2.0588 .8996 .0514 0807 
oe @ 4 - Y ~ _ + ~~ —- . - IS 35.915 19.679 6247 2418 5952 38.263 76.53 1.0444  SSO3 O508 O7OS8 
75 31.857 40.389 2148 6647 2023 16.155 32.31 4000 .3714 .0248 .0389 . - © . - @ “ . > + 4. 
P ¢ pa - 49 > mn < pe 2 e > ~~ ¢ : ~ 21 36.029 20.409 5902 28 10 614 34.011 68.02 1.6667 .8575 0490 .O770 
90 31.897 47.434 18 26 7022 1714 15811 31.62 3333 3162 0211 .0331 5 36.162 21.504 5428 3252 5148 30.111 60.22 1.4000 813 . — 
120 31.940 61.846 1402 7502 1306 15.461 30.92 .2500 .2425 .0162 .0254 8 36.250 22413 §120 3607 4847 28.009 5602 12500 a oe ae 
150 31.961 76.486 1119 7756 1034 15.297 30.59 .2000 .1962 .0131 0205 oa a oe ow i, ONS 12 IS ARS OUI 
30 36.302 23.048 4924 3807 4655 26.891 53.78 1.1667 .7593 .0434 .0681 
PROPORTIONS OF GEARS TO MATE WITH GEAR OF 35 36.414 24.749 4500 4241 4241 24.749 49.50 1.0000 .7071 0404 0635 
70 36.789 39.132 2634 6158S 2506 19.566 39.13 S00 4472 0256 401 
31 TEETH 105 36.897 55.340 1826 7032 1724 18447 36.89 3333 3162 .OI81 .0284 
140 36.940 72.1544 1402 7510 13 8.03 36.0 25 425 34 02 
12 31.722 16.621 68°50’ 17°43’ 65°23’ 42.927 85.85 2.5833 .9325 .0602 .0945 eS 
13 31.773 16.808 6715 1921 6351 40.082 80.16 2.3846 .9222 .0595 0935 PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
14 31.823 17.007 6542 2056 6220 37.666 75.33 2.2143 .9114 .0588 .0924 86 TEETH 
15 31.871 17.219 6411 2230 6052 35.592 71.18 2.0667 .9002 .0581 .0912 — so 
16 31.917 17.443 6242 2401 5925 33.795 67.59 1.9375 .8886 .0573 .0900 12 36.632 18.974 71°34 15°25’ 68°33’ 56.926 113.85 3.0000 .9487 .0527 0828 
= eee . 13 36.679 19.137 7009 1652’ 67 10 53.015 106.03 2.7692 .9406 .0522 .0821 
17 31.961 17.677 6116 2530 5802 32.243 6449 1.8235 .8769 .0566 0889 14 36.725 19.313 6845 1817 6547 49.664 99.33 2.5714 .9320 .0518 .OR13 
18 32.004 17.923 5952 2656 5640 30.876 61.75 1.7222 .8649 .0558 (0876 
31 32 414 21 920 45 00 42 23 42 23 21 920 43 S4 1.0000 7071 0456 0717 15 36.769 19.500 6723 1941 6427 46.807 93.61 2.4000 .9231 .0512 .Nans 
62 32.789 34.660 2634 6147 2455 17.330 34.66 .5000 4472 .0288 .0453 16 36.812 19.698 6602 2104 6308 44.312 88.62 2.2500 9138 .0508 .0797 


PROPORTIONS OF MITER AND BeveL GEaArRs BY G. W. AND S. LILLIAN KLAGES 


Preceding tables of this series were published on pages 13, 14, 65 and 66, Copyrighted, 1912, by George W. Klages. 








134 


AMERICAN 


PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
36 TEETH Continued 


No. Teeth in Mating Gear 


72 
90 
108 
144 


PROPORTIONS OF GEARS TO MATE 


74 3 


111 
148 


PROPORTIONS OF GEARS TO MATE WITH GEAR 


114 
152 


PROPORTIONS OF GEARS 


12 
13 
14 
15 
16 


17 
18 
26 


39 


12 
13 
14 
15 
16 


64 


SI) 
100 
120 


Outside Diameter 


Ins. 
36.854 
36.894 


36.933 


36.971 
37.043 
37.109 
37.280 


) 37.414 
2 37.519 


37.600 
37.664 
37.715 


) 37.756 


37.789 
37.857 
37.897 
37.940 


37.617 
37.663 
37.708 


37.751 






Otte 

37.835 
37.875 
38.414 


8.789 
38.897 
38.940 


38.603 
38.647 
38.691 
38.734 
38.776 


38.817 20 


38.856 
38.894 
38.932 


2 39.002 


39.414 
39.789 

39.897 
39.940 


39.588 
39.632 
39.676 
39.718 
39.759 


39.799 
39.838 
40.109 
40.414 


40.575 
40 618 
40.660 
40.702 
40.743 


7 40.783 


40.821 
40.858 
40.894 


2 40.964 


41.029 
41.060 
41.200 
41.250 
41.414 


41.537 


14.562 


5 41.628 


41.664 
41.696 


41.789 
41.857 
41.897 


Apex Distance 


Ing 
19.907 
20.125 


20.352 


20.590 
21.096 
21.631 
23.429 
25.456 


27.658 
29.999 
32.447 
34.987 
37.592 


40.250 
48.466 
56.921 
74.215 


19.448 
19.609 
19.781 


19.962 


794 20.155 


20.360 
20.574 
26.163 


41.368 
58.502 
76.277 


19.926 
20.081 
20.247 
20.426 
20.615 


814 
21.024 
21.243 
21.473 
21.954 


26.870 


42.486 ; 


60.083 
78.339 


20.402 
20.555 
20.719 
20.892 
21.076 
21.272 
21.478 
23.434 
27.577 


ROPORTIONS 


20.881 
21.029 
21.189 
21.359 
21.540 


21.732 
21.933 
2% 2 140 
22 361 


22.827 


23.324 
23.584 
24.999 
25.615 
28.284 


31.239 
32.019 
34.407 
36.052 
37.734 
44.722 
53.851 

63.245 


Center Angle and 
Angle of Edge 


64°43" 
63 26 
62 11 


60 57 
58 34 
56 19 
50 12 
45 00 


40 36 
36 52 
33 41 
30 58 
28 37 


26 34 
21 48 
18 26 
14 02 


72°02’ 
70 38 
69 16 


67 56 
66 37 
65 19 
64 03 
45 00 
26 34 
18 26 
14 02 


72°28’ 14°40’ 


71 07 
69 47 
68 28 
67 10 
65 54 
64 39 
63 26 


18 26 
14 02 


Face Angle 


22°24! 
23 43 
25 00 


26 16 
28 43 
31 02 
37 21 
42 45 


47 20 
51 13 
54 33 
57 24 
59 52 
62 O01 
67 01 
70 34 
75 12 


Radius at 
Large End of Tooth 


Geometrical Number of 


Cutting Angle 
.. Geometrical Pitch Circle 


ns. 
61°50’ 42.146 
60 35 40.247 
59 22 38.574 


58 10 37.070 
55 51 34.515 
53 40 32.456 
47 45 28.120 
4245 25.456 


38 32 23.707 
34 57 22.499 
3155 21.631 
29 20 20.992 
27 06 20.505 
25 09 20.125 
20 37 19.386 
17 26 18.974 
13 16 18.554 


37 TEETH 


15°01’ 69°05’ 59.975 


16 27 
17 50 


19 12 
20 33 
21 52 
23 10 
42 49 


62 03 
70 36 
75 13 


16 02 
17 23 
18 44 
20 03 


21 21 
22 38 
23 52 
25 06 
7 28 


42 52 
62 05 
70 37 
75 14 


67 43 55.788 
66 22 52.254 


65 04 49.243 
63 47 46.614 
62 30 44.301 
61 16 42.277 
4249 26.163 


25 11 20.684 
17 28 19.501 
13 17 19.069 


38 TEETH 
69°36’ 63.068 
68 16 58.707 
66 57 54.982 
65 40 51.765 
64 23 48.963 


63 09 
61 56 
60 44 
59 34 
57 20 


42 52 
25 13 
17 29 
13 18 


46.531 
44.377 
42.583 
40.784 
37.923 
26.870 
21.243 
20.028 
19.585 


39 TEETH 


72°54’ 14°18’ 70°06’ 66.317 


71 34 
70 15 
68 58 
67 42 
66 27 
65 13 
56 19 


15 39 
16 59 
18 18 
19 35 
20 52 
22 07 
3114 


6847 61.670 
67 29 57.706 
66 14 54.331 
6459 51.389 


63 46 48.805 
62 33 46.518 
5352 35.160 


4500 4255 4255 27.577 


73°18" 

2 00 
70 43 
69 27 
68 12 


66 58 
65 46 
64 36 
63 26 
61 11 


59 02 
58 00 
53 OS 
51 20 
45 00 


39 48 
28 40 





33 41 
32 00 
26 34 
21 48 
18 26 


OF GEARS 


13°57’ 70°33’ 


15 17 
16 35 
17 52 
19 09 


20 24 
21 37 
22 49 
24 00 
26 18 


28 31 
29 34 
34 35 
36 26 
42 58 


48 22 
49 33 
62 48 
54 44 
56 29 


62 09 
67 08 
70 40 


40 TEETH 
69.599 
6917 64.721 
68 01 60.562 
6646 56.977 
65 33 53.855 
64 20 51.116 
63 09 48.727 
6201 46.627 
60 52 44.719 
58 40 41.493 


38.870 
37.742 
33.336 
32.011 


28.284 


56 35 
55 34 
50 51 
49 06 


26.032 
3523 25.615 
33 52 24.576 
24.035 
23.584 





25.17 22.361 
20 44 21.540 
17 32 21.082 


Teeth for 


Selecting Cutter 
Ratio of Gear to its Mate. 


Geometrical Pitch 


84.29 


80.49 2 


77.15 


74.14 
69.03 
64.91 
56.24 
50.91 


4741 
45.00 
43.26 
41.98 
41.01 


40.25 
38.77 
37.95 
37.11 


119.95 
111.58 
104.51 


98.49 
93.23 
88.60 
84.55 
52.33 


41.37 
39.00 
38.14 


126.14 
117.41 
109.96 
103.53 

97.93 


93.06 
88.75 
85.17 
81.57 
75.85 


53.74 

2.49 
40.06 
39.17 


TO MATE 


132.63 
123.34 
115.41 
108.66 
102.78 


97.61 
93.04 
70.32 
55.15 


TO MATE 








Circle Radius 
Pitch Circle 


iy 
7 


) 
_ 
—_ 
-_ 
cS 


«- ‘ 


= 
= 
S 


1.8947 


1.8000 
1.6364 
1.5000 
1.2000 
1.0000 


8571 
-7500 
6667 
-6000 
5455 


5000 
4000 
3333 
2500 


3.0833 
2.8462 
2.6429 


2.4667 
2.3125 
2.1765 
2.0556 
1.0000 


5000 
3333 
-2500 


3.1667 
2.9231 
2.7143 
2.5333 
2.3750 


2.2353 
2.1111 
2.0000 
1.9000 
1.7273 


1.0000 
5000 
3333 
2500 


3.2500 
3.0000 


2.7857 .§ 
2.6000 .§ 
2.4375 .925:% 


2.2941 
2.1667 
1.5000 
1.0000 


76 .9042 


Face of 


Radius 
Addendum 


Ins. 
.0502 
8944 0497 
8844 0491 


8742 .0486 
8532 .0474 
8321 .0462 
-7683 .0427 
-7071 = .0393 


Ins. 


.0362 
.0333 
.0308 
.0286 
.0266 


0248 
0206 
0176 
0135 


.6508 
5999 
5546 
5145 
4789 


4472 
3714 
3162 
2425 


WITH GEAR 


9512 .0514 
-9434 .0510 


9352 .0505 


9267 .0501 
9179 .0496 
-9086 .0491 
8992 .0486 
-7071 =.0382 


4472 .0242 
3162 0171 
2425 0131 


9535 .0502 
9462 .0498 
9384 .0494 
-9302 .0490 
9216 .0485 


9128 .0480 
9037 .0476 
8944 .0471 
8848 .0466 
8654 .0455 


-7071 
4472 
3162 
2425 


037: 

0235 
0166 
0128 


WITH GEAR 


.9558 .0490 
9487 .0486 
.0483 
0479 





.0470 

0466 
0437 
.0363 


-— 
9075 

8331 
7071 


WITH GEAR 


139.20 3.3333 .9578 .0479 
129.44 3.0769 .9511 .0475 
421.12 2.8571 .9439 .0472 
113.95 2.6667 .9364 .0468 
107.71 2.5000 .9285 .0464 
102.23 2.3529 .9203 .0460 
9 2.2222 .9119 .0456 
93.2 25 2.1053 .9033 .0452 
89.44 2.0000 .8944 .0447 
82.99 1.8182 .8762 .0438 
77.74 1.6667 .8575 .0429 
75.48 1.6000 .8480 .0424 
66.67 1.3333 .8000  .0400 
64.02 1.2500 .7808 .0390 
56.57 1.0000 .7071 .0354 
52.06 .8333 .6401t .0320 
51.23 8000 .6248 .0312 
49.15 .7143 .5812  .0291 
48.07 .6667 .5546 .0277 
47.17 .6250 .5299 .0265 
44.72 .5000 4472 .0224 
43.08 4000 3714 .0186 
42.16 .3333 .3162 .0158 


Decrements for Each 
l-inch Length of Gear 


Thickness 


Tooth 


0762 
0755 


0747 


.0739 
0731 
0715 
0585 
.0370 
0261 
0201 

OF 


.0770 


.0764 
.0758 
0752 
0745 


.0738 


0731 


.0670 
.0570 


OF 


0752 
0747 
0741 
0735 
0729 


.0723 
0716 
.0709 
.0702 
.0688 


0673 
.0666 
.0628 
.0613 


0555 


0503 
0491 
0456 


0436 
0416 


0351 


0292 


0248 
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PROPORTIONS OF GEARS TO MATE WITH GEAR OF 
41 TEETH 


No. Teeth in Mating Gear 
Outside Diameter 


_— 
& Apex Distance 


Ins. 
12 41.562 2 
13 41.605 21.507 
14 41.646 2 
15 41.687 
16 41.727 


41 42.414 
84 42.789 


PROPORTIONS 


21.841 
21.983 
22.136 
22.299 
22.471 


22.654 
22.847 
23.051 
23.260 
23.479 


25.237 
25.805 
27.658 
29.698 
46.958 


12 42.550 
13 42.591 
14 42.632 
15 42.673 
16 42.712 


17 42.750 
18 42.788 
19 42.825 
20 42.860 
21 42.894 


28 43.109 
30 43.162 
4 43.302 

2 43.414 
4 43.789 


Center Angle and 
Angle of Edge 


73°41" 
72 24 
71 09 
69 54 
68 41 


45 00 
26 34 


74°03’ 
72 48 
71 34 
70 21 
69 09 


67 58 
66 48 
65 40 
64 32 
63 26 


56 19 
54 28 
49 24 
45 00 
26 34 


Face Angle 
Cutting Angle 


13°38’ 71°00’ 
1456 69 44 
16 12 68 30 
17 29 67 17 
18 43 6605 


4301 4301 
6211 2519 


Radius at 
Large End of Tooth 
Geometrical Number of 
Teeth for 
Selecting Cutter 
Ratio of Gear to its Mate. 


Geometrical Pitch Circle 
Geometrical Pitch 


Ins. Ins. 
72.967 145.93 
67.798 135.60 
63.450 126.90 
59.652 119.30 
56.393 112.79 


28.991 57.98 
22.920 45.84 


42 TEETH 


13°20’ 71°26’ 
14 36 «670 12 
15 51 68 59 
1705 67 47 
1818 66 36 


19 30 65 26 
2042 6418 
2151 63 11 
23 00 62 04 
2408 6100 


3125 5403 
33.19 52 15 
38 32 47 20 
43 04 43 04 
6213 25 21 


152.84 
142.03 
132.83 
124.90 
118.00 


111.96 
106.62 
101.87 
97.68 
93.87 


75.73 
72.27 
64.54 
59.40 
46.96 


76.420 
71.015 
66.414 
62.449 
59.002 


55.978 
53.308 
50.933 
48.838 
46.935 


37.865 
36.133 
32.269 
29.698 
23.479 


Circle Radius 


Pitch Circle 


z 


67 


hwo 
i be 
— 


2.5625 
1.0000 


-7071 


Face of 


Radius 
Addendum 


9316 0454 
0345 


5000 .4472 .0218 


3.5000 
3.2308 
3.0000 
2.8000 
2.6250 


2.4706 
2.3333 
2.2105 
2.1000 
2.0000 


1.5000 
4000 
-1667 
0000 
-5000 


a 


OF GEARS TO MATE WITH GEAR 


9615 .0458 
9553 .0455 
9487 .0452 


-9418 .0448 


-9345 .0445 


9270 .0441 
9191 .0438 
9110 .0434 
-9028 .0430 
8944 .0426 


8321 .0396 
8138 .0387 
-7593 0362 
-7071 = .0337 
4472 0213 


PROPORTIONS OF GEARS TO MATE WITH GEAR 
43 TEETH 


22.322 
22.460 
22.611 
22.771 
22.941 


30.406 


12 43.538 
13 43,579 
14 43.619 
15 43.659 
16 43.698 


43 44.414 


74°24’ 
73 11 
7158 
70 46 
69 35 


45 00 


13°02’ 
14 16 
15 30 
16 43 
17 55 


43 07 


71°50’ 79.949 159.90 3.5833 
70 38 74.315 148.63 3.3077 
69 26 69.451 138.90 3.0714 
68 15 65.266 130.53 2.8667 .9442 
6705 61.633 123.27 2.6875 


43 07 30.406 60.81 1.0000 


-9632 
9572 
-9509 


0448 
0445 
0442 
0439 
0436 


0329 


9372 
-7071 


PROPORTIONS OF GEARS TO MATE WITH GEAR 
44 TEETH 


12 44.526 22. 803 
13 44.567 
14 44.606 
15 44.645 
16 44.683 


17 44.721 
18 44.757 
19 44.793 2 
20 44.828 
22 44.894 


24 44.958 
33 45.200 
44 45.414 
66 45.664 
88 45.789 


25.062 
27.499 
31.113 
39.658 
49.194 


PROPORTIONS 


23.286 
23.420 
23.563 
23.717 
23.878 
24.233 
25.738 
27.039 
31.820 
50.312 


12 45.515 
13 45.555 
14 45.594 
15 45.632 
16 45.670 


18 45.743 
25 45.971 
30 46.109 
45 46.414 
90 46.789 


PROPORTIONS OF GEARS 


23.769 
23.901 
24.043 


12 46.505 
13 46.544 
14 46.583 


15 46.620 
16 46.657 
17 46.693 
18 46.729 
19 46.764 


20 46.797 
23 46.894 25.715 
24 46.925 25 — 
46 47414 32.5 


24.193 
24.352 
24.521 
24.697 
24.886 


25.080 


26 34 


75°04’ 12°28’ 


SESS 


67 33 


66 30 
63 26 
62 27 
45 00 


OF G 


12°44’ 72°14’ 
13 58 7102 
1510 6952 
1621 6843 
1732 67 34 


18 41 
19 50 65 
20 58 64 
2205 63 
2414 6 


26 20 
34 47 
43 10 
5452 3214 
6216 25 24 


167.28 
155.22 
145.12 
136.42 
128.75 


122.13 
116.20 
111.01 
106.31 

98.38 


91.87 
73.34 
62.23 
52.88 
49.19 


83.641 
77.612 
72.560 
68.209 
64.375 


61.065 
58.101 
55.506 
53.153 
49.190 


45.934 
36.670 


24.597 


45 TEETH 


72°36’ 
13 40 
1451 
16 01 
17 10 


19 26 
26 50 
31 34 
43 12 
62 18 


65 50 
58 44 
54 12 
43 12 
25 26 


12 7258 
23 7149 
70 41 


69 34 
1650 68 28 
1757 6723 
1903 6619 
2009 6515 


2113 6413 
2420 6112 
2521 6015 
4314 4314 


174.63 
162.11 
151.46 
142.31 
134.33 


121.17 
92.67 
81.14 
63.64 
50.31 


87.314 
81.055 
75.731 
71.157 
67.163 


60.586 
46.337 
40.570 
31.820 
25.156 


3.6667 
3.3846 
3.1428 
2.9333 
2.7500 


2.5882 
2.4444 
2.3158 
2.2000 
2.0000 


1.8333 


1.3333 .8000 


1.0000 
6667 
-5000 


3.7500 
3.4615 
3.2143 
3.0000 
2.8125 
2.5000 
1.8000 
1.5000 
1.0000 


5000 .4472 


0438 
0436 


9648 
-9590 
9529 
9466 
9398 


9328 
9255 
9181 
9103 
8944 


8778 


0407 


0399 
0364 
0321 
0252 
0203 


7071 
5546 
4472 


EARS TO MATE WITH GEAR 


-9662 .0429 
-9607 
-9548 
-9487 
9422 
9285 
8742 
8321 
-7071 
0199 


TO MATE WITH GEAR 
46 TEETH 


91.143 
84.559 
78.967 


74.165 
69.996 
66.347 
63.128 
60.228 


57.680 
51.426 
49.728 
32.527 


182.29 
169.12 
157.93 


148.33 
139.99 
132.69 
126.26 
120.46 


115.36 
102.85 
99.46 
65.05 


3.8333 
3.5385 
3.2857 


3.0667 
2.8750 
2.7059 


2.5556 
2.4211 


2.3000 
2.0000 
1.9167 
1.0000 


9676 .0421 
-9623 .0418 
-9566 .0416 


9507 .0413 
9445 0411 
-9380 .0408 
-9313 .0405 
-9242 .0402 


9171 .0399 
8944 = .0389 
8866 .0385 
-7071 =.0307 


PROPORTIONS OF GEARS TO MATE WITH GEAR 
47 TEETH 


24.253 
24.383 
24.520 


12 47.495 
13 47.533 
14 47.571 


24.668 
24.824 


15 47.608 
16 47.645 


75 41 
74 32 
73 25 


72 18 
71 12 


1157 7319 
1307 7211 
1415 7105 


1523 6959 
1630 68 54 


95.034 
88.121 
82.338 


77.295 
72.920 


176.24 
164.68 


154.59 
145.84 


(To be continued) 


190.07 3.9167 


3.6154 
3.3571 


3.1339 
2.9375 


-9689 
-9638 
9584 


9527 
9466 


0412 
0410 
-0408 


0405 
0403 


3} Decrements for Each 
l-inch Length of Gear 


Tooth Thickness 


0704 
0695 
-0690 
0685 
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The Vacuum Cleaner in the Shop 


Everyone is more or less familiar with 
the use of the vacuum cleaner to remove 
dust and dirt from the fittings of houses 
and hotels, but few have any idea of the 
extent to which the process is applied to 
factory work of all kinds; brass shops 
use it to collect and carry off the finer 
particles of brass and dirt; typewriter 
and other factories of that class use it in 
their enameling departments, This article 
will deal in a general way with three 
shops, each using the system for a dif- 
ferent purpose, no sizes or figures being 
given, for the reason that each shop is 
an individual problem. 

The first installation dealt with will be 
that of the Waterbury Watch Co., Water- 
bury, Conn., where, while the entire fac- 





ACCUMULATOR PLANT OF WATER- 
BURY WATCH Co. 


tory is piped, the cleaner is used prin- 
cipally in the movement-assembling and 
testing departments where dust is espe- 
cially objectionable. 

The system in this factory was put in 
by the Spencer Turbine Cleaner Co., 
Hartford, Conn., and Fig. 1 shows the 
compact suction and accumulator plant 
placed in one corner of the basement. 

From this plant pipes with suitable con- 
nections extend throughout the factory, 


Fic. 1. 











Am Mach 








By Ethan Viall 
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Description of three in- 
- stallations of the vacuum 
| cleaner in different shop 
departments that are of 
suggestive value to the up- 
todate manager. 
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Fig. 2 showing one of the connections or 
plugs, with hose and sweeping nozzle at- 
tached ready for use. These connections 
are so made that the hose may be easily 








Fic. 2. METHOD OF PLACING 


attached or detached by a quarter turn, 
the pipe being automatically closed by a 
small cover A, Fig. 3, which drops down 
over the end as soon as the hose is re- 
moved. 

Fig. 4 shows two of the sweeping noz- 
zles most adapted to shop work, and a 
tube handle that is used with them. Each 
department using the system has its own 
set of hose, and Fig. 5 shows the neat and 
convenient racks used to hold the hose 
when not in use. 

The hose used is made especially for the 
purpose and is wire wrapped to prevent 
wear due to dragging over the floor. 





THE CLEANER IN THE ERECTING 
DEPARTMENT 

The second installation is that of the 
Bullard Machine Tool Co., Bridgeport, 
Conn., where the same make of cleaner 
is used on the erecting floor to clean dirt, 
chips and shavings from the machines and 
parts while assembling, it being especial- 
ly valuable in cleaning out cored holes 
and the inside of columns, Fig. 6 show- 
ing a man removing chips and dirt from 
the inside of the column of a large ver- 
tical turret lathe, good-sized chips, shav- 
ings, oil and dirt being drawn out, leav- 
ing the inside much cleaner than could be 
done in any other way with anywhere 
near the small amount of time and 
trouble. 








THE AiR PLuGS AND USING THE HOSE 


The motor-driven suction and accumu- 
lator plant is placed near the middle of 
the erecting department, taking up but 
little room, and pipe connections are 
placed at convenient intervals. 

Owing to the action of the chips and 
steel shavings, as well as the oil drawn 
up, the usual rubber-lined or fabric hose 
cannot be satisfactorily used, flexible 
spiral metal hose being substituted with 
very good results, a plain rubber nozzle, 
such as shown at A, Fig. 7, being used on 
the end. 

THE CLEANER 

The system used by the General Elec- 


IN THE FOUNDRY 























Fic. 3. Type oF AIR PLUG AND HOSE 
CONNECTION 


Fic. 4. NOZZLES FoR GENERAL SHOP USE 
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tric Co., Pittsfield, Mass., to draw the i 
dust from the tumblers in their foundry 
more closely resembles the exhaust sys- 
tems used in most wood-working shops 
than the previously described ones, yet it 


























pes Fic. 6. VACUUM CLEANER USED ON ERECTING FLOOR OF BULLARD 
Fic. 5. CONVENIENT Ha@seE RACK MACHINE TOOL Co. 


but now the air is almost as clear and 
free from dust as it is outdoors. 

Fig. 8 gives a view of the method of 
piping from a part of the tumblers, and 
Fig. 9 shows the piping from two of them, 
the nearest one giving a good idea of the 
method of connecting the pipes to the 
tumbler spindles and from there to the 
main exhaust pipe underground. 

This view also gives a good idea of the 
long turns that should be used wherever 
possible in air pipes used for cleaning 
systems. 

Some might think that the sand or 
other material used in the tumblers to 
clean the castings would be drawn out 
as well as the dust, but in this case the 
suction is only made strong enough to 
insure elimination of dust without draw- 
ing out the heavier material. 








Fic. 8. Dust REMOVAL SYSTEM IN GENERAL ELECTRIC Co.’s FOUNDRY 


is a vacuum-cleaning system, neverthe- 
less. 

Previous to the installing of this sys- 
tem, the dust would be so thick in the 
place while the tumblers were in opera- 
tion, that one could scarcely see across, 

















Fic. 7. RUBBER NOZZLE AND METAL HOSE Fic 9. THe Way ExHAuUst Pipes ARE CONNECTED TO THE TUMBLERS 
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Fig. 10 shows the dust accumulator 
with the motor-driven exhaust fan on the 
end, a hood being placed over the motor 
to protect it from dust and rain. 
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still give satisfactory lubrication. For 
instance, dynamos or turbinés have tight 
bearings, and must have an oil of com- 
paratively low viscosity. 





Fic. 10. TUMBLER 


A track is provided so that a car may 
be run under the accumulator hoppers 
and the dirt dumped’into it, the dirt from 
this one foundry amounting to about four 
carloads a day. 








The Purpose of Oil* 


By GeorGE J. STOLL 

The primary purposes of oil are two- 
fold: (1) Cooling. (2) The forming of 
a film, the molecules of which move 
among themselves like an infinite num- 
ber of ball bearings to prevent the rub- 
bing of the bearing surfaces. All me- 
chanical motion produces heat. Heat in 
machinery produces uneven expansion 
with a resultant increase in friction. To 
keep the bearings cool is one of the im- 
portant functions of oils. 

For lubrication just the oil needed 
must be applied to the bearing. For in- 
stance, in the heavy, loose bearings there 
is great need for oil of high viscosity or 
body, because the thinner oil has a ten- 
dency to be pushed aside and will not 
cling tightly enough to the surface. To 
illustrate this point, consider a small 
circle within a larger one and touching 
it while spinning on its own center. The 
smaller circle represents the shaft, the 
larger the socket in which it runs. From 
this it may be seen that the tighter the 
bearing, the greater the surface on the 
shaft which touches the socket in its ro- 
tation. Thus on a loose bearing, where 
the circles are not so near the same size, 
there is more of a tendency to rub off 
the oil. On the tight bearing the op- 
posite condition is presented. An oil 
must be used that will be thin enough to 
get in between the close-fitting parts and 


*Abstract of lecture delivered before 
Kentucky y . E 


No. 1, N. A. S. 





Dust ACCUMULATOR 


The question arises, What effect hes 
fire test? For the same viscosity, fire 
tests vary with the different crudes. 
Why is it that Pennsylvania oil, having 
light gravity and viscosity, is often bet- 
ter than a Western lubricant of much 
higher viscosity and much heavier grav- 
ity? Conceive a bearing in motion—a 
small speck of dust or foreign matter, 
such as a little particle of waste, gets 
between the surfaces; it may be almost 
microscopic, yet it immediately produces 
great heat. A cheap oil of low fire test 
will tend to vaporize. fhe higher tie 
fire test the slower the oil will vaporize, 
and a dynamo must have an oil that will 
not vaporize, but will remain there and 
cool the heated bearing immediately—an 
oil that will go to the spot. Were it not 
for just such troubles as this there would 
be little difficulty about proper lubrica- 
tion. The above principles may seem 
elementary, but their proper application 
may save many difficulties. Recently a 
salesman called upon a large manufac- 
turing concern, whose buyer said, “TI 
take a pretty good oil; give me a good 
oil of good body; I have been paying 18 
cents per gallon.” The salesman accord- 
ingly ordered a heavy, viscous engine 
oil to produce the body desired. He did 
not know anything about the conditions 
inside the plant. He merely took the 
man’s statement that he wanted body to 
the oil. The plant had very rapid-mov- 
ing machinery with tight, close bearings; 
therefore the oil was too heavy to get to 
the spot quickly and the result was disas- 
trous. He should have had light-bodied 
oil of an entirely different character. 
Both were the same price. On one the 
emphasis was placed on “viscosity,” on 
the other, “fire test.” 

Lubrication within the cylinder requires 
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an oil that will atomize with the steam 
and get to the cylinder wall to produce 
lubrication around the piston head. For 
the purpose of assisting both in the 
atomizing and the lubrication—that is, to 
help the oil emulsify—animal oils as low 
in acid as possible are often used. Cy]- 
inder stock of about 600 degrees fire test, 
as free as possible from any taint of 
tar and compounded properly with animal 
oils, is usually the best for ordinary wet 
steam, because it spreads better in this 
medium than does the mineral cylinder 
oil or the higher fire-test goods. Of 
course, in many instances where the ex- 
haust steam is used over, it is impos- 
sible to use a compounded oil. For tke 
high pressures which have high heat it 
is usually desirable to use an oil of 
about 650 fire test unfiltered, free from 
tar, and any compounding must be done 
with great care, because poor compounds 
of animal oils are subject under high 
heat to be broken up into acids, as 
stearic acid, which will atack the walls 
of a cylinder and pit them seriously. 

It will now be apparent that the en- 
gineer has but a few elements to work 
with, but he can compound them in an al- 
most endless variety, though this must 
be done carefully. Not only must first- 
class stocks be used, but they must be 
carefully and intelligently applied. 








To Make Bit Cam Shoulders 
By I. HASTIE 


Will you let me know what kind of 
dies would be required to make a bit- 
ws (im 

4 


THE BIT-CAM SHOULDER 


out of 
one 


cam shoulder like sketch, etc., 
flat tinplate, without seams (in 
piece) to be double seamed on? 








The Bureau of Mines, realizing the 
value of the vast deposits of lignite which 
exist in several Western states, and 
particularly in North and South Dakota, 
Montana and Texas, recently obtained 
from Germany a powerful briquetting 
machine, which is being used to deter- 
mine the suitability of American lignites 
for the manufacture of briquettes. The 
experimental work so far done has shown 
that lignite can be made into satisfactory 
briquettes at a cost that renders the man- 
ufacture commercially profitable. he 
extended use of lignite briquettes would 
serve as an important factor in the con- 
servation of our supplies of coal. 
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Wisconsin’s Compensation Laws 


It is generally admitted, nowadays, 
that every industry should bear the bur- 
den of the risks which it offers to its 
workmen. England and Germany al- 
ready have compensation acts. In this 
country the State of Washington has in- 
augurated a system of compulsory state 
insurance against industrial accidents, 
and a compulsory law in New York has 
been declared unconstitutional. 

In many other states we find that the 
old common-law defenses against liabil- 
ity for accidents have been greatly modi- 
fied. Wisconsin has come to be consid- 
ered as the leading state in matters per- 
taining to the welfare of its citizens, and 
it is not surprising to find that it 
has taken an advanced step in the mat- 
ter of compensation for industrial acci- 
dents. 

The Wisconsin law, which has been in 
effect since Sept. 1, 1911, contains some 
uniaue features worthy of special notice. 


THE ELECTIVE FEATURE 


To avoid any possibility of its being de- 
clared unconstitutional, the law has been 
made elective for both employers and 
employees. They can elect to accept its 
provisions or they can “stay out” and 
continue under the old system, as they 
see fit. However, the law has abolished 
those ancient defenses of “assumption of 
risk” and “negligence of fellow-servant,” 
thus making it to the employers’ interests 
to get in line under the new law. Al- 
ready its provisions have been accepted 
by over 150 firms employing altogether 
over 50,000 workmen. Besides these, the 
law is compulsory as to all persons in 
the service of the state or of any county, 
city, town, village or school district in 
the state. 

The acceptance of the provisions of the 
law by an employer is binding for a per- 
iod of one year, and is annually renewed 
automatically unless the employer serves 
notice of his desire to withdraw at least 
60 days before the expiration of any 
vear 

Acceptance of the law by any employ- 
er assumes acceptance by his employ- 
ees. Any employee who desires may, 
by giving his employer notice in writing, 
elect to remain outside the law. In such 
a case, the man retains his right to sue 
at common law, if injured, but, of course, 
cannot also claim the compensation pro- 
vided by this act. Neither can he wait 
until injured and then decide which he 
will take. 

As to the state and other public em- 
ployees previously mentioned, the law 
is compulsory, but as state employees 
have no legal recourse in case of injury, 
they are not deprived of any of their 
rights. 





By Earle B. Norris * 


| Since Sept. 1 Wisconsin | 
has had in force an enlight- 


ened workmen’s compen- 
sation act. To avoid any 
possibility of its being 
declared unconstitutional 
its provisions are elective 
for both employers and em- 
ployees. To a degree it is 
persuasive, however, for 
two of the ancient defenses 
have been abolished. It is 
intended to bring relief to 
the injured workman 
promptly, cheaply and 


| summarily. 


*Assistant professor of mechanical en- 
gineering, the University of Wisconsin. 































LIABILITY FOR COMPENSATION 


Whenever both the employer and an 
employee have become subject to this 
act, the employer becomes liable for any 
accidental personal injury sustained by 
the employee in the course of his work 
and for his death, if that shall ensue as 
a result of the injury. This liability 
covers all injuries incurred while the em- 
ployee is performing any service grow- 
ing out of, and incident to, his employ- 
ment. For example: A newspaper is 
liable for any injuries received by its car- 
riers while delivering papers on their 
routes. If a man from a factory is sent 
out on an errand and is injured while 
performing the duty assigned, he also 
is included in this act. The employer is 
only released from liability where the in- 
jury is caused by willful misconduct, in 
other words, is intentious. 

Notice that under these stipulations 
the emplover cannot plead that the man 
assumes the risks of his trade or that her 
or his fellow workmen have been negli- 
gent. Only where the injured man (or 
one of his fellow workmen) has delib- 
erately and intentionally caused the acci- 
dent by an exercise of the will is the 
employer released from responsibility. 


COMPENSATION ALLOWED 


First of all, the injured workman must 
be provided with medical and surgical 
treatment and with the necessary med- 
icines, bandages, crutches, etc., at 
the expense of the employer for 90 
days. If he is laid up he also receives 
65 per cent. of his wages as long as he 
is unable to work. If he is so badly hurt 
as to require a nurse, this is, of course, 
provided by the employer for the first 
90 davs. If the nurse is needed after 
this period, the man’s allowance is in- 
creased to full pay as long as the nurse 


is in attendance. In case of partial dis- 
ability the man is paid as indemnity 65 
per cent. of his loss in earnings. This 
disability allowance is payable weekly, 
but the first week’s allowance need not 
be paid if the man is not disabled for 
more than four weeks. 

The object of this provision is to pre- 
vent malingering. A man receiving a 
slight injury that might disable him for 
three or four days might pretend to be dis- 
abled for a week, in order to receive the 
first week’s indemnity. But it is as- 
sumed that he would not lay up for four 
weeks in order to get the first week’s pay. 
This preserves to those who are seriously 
injured the right to receive compensa- 
tion from the date of the accident. As 
medical and surgical treatment are pro- 
vided in all cases, it does not seem ser- 
ious if compensation is not recovered for 
minor accidents not causing disability for 
a week. As a matter of fact, statistics 
show that the percentage of cases where 
disability is for less than one month is 
very small. 

The greatest amount for which an em- 
ployer is liable is four years’ full pay, 
and he is not required to pay indemnity 
for more than 15 years following the ac- 
cident, 

In order to make the law of benefit 
chiefly to the poorer paid man, who needs 
its benefits most, it is provided that, in 
calculating indemnities, a man’s pay shall 
not be figured at more than $750 per year 
nor less than $375. The maximum lia- 
bility under the law is, therefore, $3000. 

In case of death following an accident, 
if the deceased leaves anyone wholly de- 
pendent upon him, the employer is liable 
for four years’ full pay, deducting any 
indemnity paid for the same injury prior 
to death. The minimum death indemnity 
is, therefore, $1500, and the maximum 
$3000. In case a man leaves people only 
partially dependent upon him, the indem- 
nity is a proportional part of his earn- 
ings. 


ADMINISTRATION OF THE ACT 


The administration of this act, as well 
as of all others relating to labor, is 
placed in the hands of a state industrial 
commission of three members. This com- 
mission replaces the former Commis- 
sioner of Labor and the Bureau of Indus- 
trial Statistics. It administers the com- 
pensation law, sees that’ the men are pro- 
vided with safe and hygienic places to 
work in, enforces the apprenticeship and 
child-labor laws and the laws regulating 
the working hours of women. It is also 
empowered to establish and conduct free 
employment agencies. 

The board serves as a tribunal to set- 
tle disputes concerning indemnity under 
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the compensation act, and may even an- 
nul within one year any compromise 
made between an employer and an em- 
ployee ‘.acerning such compensation. 
Its findings of fact are, in the absence 
of fraud, held to be conclusive, but its 
awards may be appealed to the courts. 


INSURANCE PROVISIONS 


No state insurance scheme is contem- 
plated, but it is realized that one or two 
serious accidents might become a heavy 
burden to a small concern, which tried to 
carry its own risks, and so insurance of 
the risk is encouraged, although the law 
leaves employers free to determine for 
themselves the best means of taking care 
of their liability. Opportunity is espe- 
cially offered for the formation of mutual 
insurance companies to carry the risk 
and the board encourages their formation. 

In the report of the commission which 
framed the bill, it is stated that from 
29 per cent., in 1904, to 50 per cent., in 
1908, of the amount paid by employers 
to casualty or employers’-liability com- 
panies reached the injured employees, 
their dependents or their attorneys. It 
is estimated that of this about 60 per 
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cent. reached the employees or their de- 
pendents, the other 40 per cent. being 
used to pay attorneys’ fees and other 
costs of litigation. This shows that under 
the old system, out of $100 paid out by 
an employer for accident liability, only 
$18 reached the employee in 1904, and 
even in the best year, 1908, he received 
only $30 out of the $100. 


COMPARISON OF THE OLD AND THE 
NEw 


The figures just given show conclusive- 
ly the waste of the old method of dealing 
with industrial accidents. The new law, 
by eliminating all questions of fault and 
by fixing as definitely as possible the 
amount to be paid, works a decided bet- 
terment in conditions. There is little op- 
portunity or necessity for court litigations 
and the relief comes promptly, cheaply 
and summarily. It is especially provided 
that no attorneys’ fee exceeding 10 per 
cent. shall be collectible for the enforce- 
ment of any claim for compensation un- 
der this act, unless approved by the state 
board. 

The compensation due a man is not as- 
signable, neither is it subject to attach- 
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ment for debt. The men are thus assured 
practically all that is paid by their em- 
ployers. Formerly the attorneys received 
about one-third of what was paid by the 
employers. Records of the court cases 
of the past few years show that while 
the employers paid more under the old 
system in such cases, the men received 
less than they would under the new law. 

The new law also eliminates one cause 
for antagonism between employers and 
employees. The man who is injured is 
compensated without undue disturbance 
to his fellow workmen and without ill- 
feeling on either side. 

Chief-Justice Winslow, in reading the 
opinion of the Supreme Court sustaining 
the constitutionality of the law, said: 


If experience shall demonstrate that it 
is practicable and workable and operates 
either wholly or in part to put an end 
to that great mass of personal-injury 
litigaticn between employer and em- 
ployee, with its tremendous waste of 
money and its unsatisfactory results, 
which now burden the courts, the long 
and painstaking labors of those legisla- 
tors and citizens who collaborated in 
framing it will be fittingly rewarded by 
a result so greatly to be desired. The 
result will mean distinct improvement in 
our social and economic conditions. 

















Automatic Record of Operations 


From investigation of the efficiencies of 
various manufacturing plants, it has been 
found that losses may be divided into 
three divisions: Loss through lack of 
organization; inefficiency of workmen; 
and breakdown of equipment. The first 
two items are the most serious and in 
some plants inefficiency is responsible 
for considerably more loss than poor 
organization, and vice versa. In one 
specific instance, where corrections of 
management secured an increase of pro- 
duction of 27 per cent., it appeared that 
about an equal amount of time was lost 
from each of these causes. 

This case was that of a plant turning 
out wood moldings, and in order to dis- 
cover where the leaks occurred, a ma- 
chine recorder, manufactured by the 
National Machine Recorder Co., of Chi- 
cago, Ill., was installed. An idea of the 
machine and how the recorder is made 
will be gained from Fig. 1, which shows 
several in the course of manufacture. 

This device is so electrically connected 
to each machine in the plant that it auto- 
matically makes a stylographic and con- 
tinuous record of what the machine is 
doing. It records each start and stop and 
every change of speed. It also shows 
whether or not a machine is running 
idle, because no record is made unless 
the tools are actually cutting. By means 


of what is known as the time switch, 
which is adjustable to needs, it is con- 
tinuously shown whether or not an oper- 


Special Correspondence 
gememenenenens 


A device which makes an 
automatic and continuous 
record of all starts, stops 
and speed changes of any 
machine; also shows the 
actual cutting or produc- 
ing time. | 


Determines inefficient 
operation of machines and 
gives a basis for just and 
accurate piece rates. 


Always connected to all 
of fifty machines, and chart 
produced in the offices 
































ator is taking longer than the allotted 
time for any one operation, such as 
would be the case if he neglected to 
shift his speed-changing device on rough- 
ing cuts. 

In the case of a breakdown, this also 
is shown and where such a system is in 
use, breakdown time is not charged 
against the mechanic, thus doing justice 
to both sides. The records are produced 
in the manager’s office, are entirely be- 
yond the control of the operator and 
show at all times just how each ma- 
chine is being run, thereby not only keep- 
ing track of all wasted time, but giving 


an accurate and indisputable basis upon 
which to establish equitable piece rates 
to the satisfaction of both owner and 
operator. 

In the case of the wood-molding con- 
cern, after the first week’s record of the 
operation of these machines, it was 
found that there were from one-half to 
three hours per day lost on each ma- 
chine for changing knives. This condi- 
tion was remiedied by rearranging the 
orders and allowing each machine to 
turn out, as far as possible, only one 
style of molding, thus doing away almost 
entirely with the necessity of knife 
changes. The time saved in this particu- 
lar department amounted to 45 hours 
per day on 15 machines. 


Losses FROM DoING UNNECESSARY WorK 


Another large loss, due to poor organi- 
zation in this establishment, was occa- 
sioned by sticker and planer operators 
permitting their machines to remain idle 
over three-quarters of an hour, while 
they trucked lumber to and from their 
machines. It was found out that at least 
two hours a day was lost on each ma- 
chine from this cause, all of which was 
saved by having three truckers keep a 
battery of 20 machines constantly sup- 
plied with material. 

The chief loss from inefficiency of the 
workmen was occasioned by improper 
operation of their machines; that is, by 
not putting one board through imme- 
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diately after the other. Consequently the 
recording device disclosed the fact that 
on the majority of the machines a board 
was allowed to be practically half way 
through the machine before anotner was 
inserted, showing an efficiency while the 
machine was being operated of only 
about 50 per cent. Of course, the pro- 
duction switch would not give a man 
credit for production unless there was 
a continuous run of lumber through the 
machine, so the space left between boards 
as they passed through would be indi- 
cated on the chart, and only the net 
amount of lumber-cutting time would be 
the adding wheels. 

were remedied by 


shown on 
These conditions 


paying the workmen on a production-hour 
basis, and at 
higher 


which was consid- 
their ordinary day 


a rate 


erably than 
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before the recorder was installed that it 
was obtaining 90 per cent. efficiency 
from its equipment. This information was 
based upon reports turned in by the ma- 
chine operators, which were supposed to 
state each and every delay that occurred 
on the machine, with explanation, and the 
total of these reported losses showed 
only 10 per cent. of the total operating 
time. 

The first 


, 


week’s record from the re- 
corder showed an actual production of 
only 42 per cent. An investigation of 
the delays showed that the chief cause 
was the system having one man over 
five or six machines, who was being paid 
on day rates. It was shown that 40 per 
cent. of the time lost was on account of 
repairs, as it developed that whenever 
one machine of a battery of five under 
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ports seldom stated more than 30 minutes 
for this item, even though they some- 
times consumed one to one and one-half 
hours. Another large delay was occa- 
sioned by waiting for stock. 


REDUCING COosTs WITH HIGHER WAGES 


The following plan of remunerating 
workmen solved all the difficulties in this 
plant and increased the production on 
an average of 40 per cent. on every ma- 
chine. The workmen are now earning as 
high as 25 per cent. additional wages. 
Before this change was made, the aver- 
age wage of the mechanics was 24c. an 
hour, and the average wage of the ma- 
chine attendant was 1i6c. an hour. Em- 
ployees were informed that in the future 
mechanics would be paid on a basis of 
32c. an hour for production time, as 
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rate, allowing them nothing whatever for 
idle time unless it was shown that this 
time was due to breakdowns, or waiting 
for work. All of this the chart would 
clearly indicate, as the record differen- 
tiates between breakdown and inefficient 
operation of the machine. The total time 
saved in this one plant on only 150 ma- 
chines which were being recorded, 
amounted to 400 hours per day. 


FINDINC THE INEFFICIENT REPAIR GANG 

In a certain tag-manufacturing con- 
cern, employing 60 people, 30 machines 
in one department secured an increased 
output on each machine of 40 per cent. 
These machines were operated like most 
automatic machines, having five or six 
machines under one mechanic, whose 
duty it was to set them up for the 
various jobs, look after small repairs and 
keep them in production, although each 
individual machine had an attendant or 
feeder. It was claimed by this concern 
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one mechanic broke down, he would start 
immediately to repair it, and the repair 
might require several hours. 

In the meantime should another ma- 
chine break down, even though it might 
require pnly five or six minutes to get 
it into production again, the operator 
would continue on the long repair job 
until it was finished, and then take up 
the next machine. It was found that at 
various times, machines were out of 
commission for four or five hours at a 
stretch, and frequently two or three of 
these cases were under the same me- 
chanic. 

It was also found that about 20 per 
cent. of the total lost time was occa- 
sioned by too much time being required 
to set up a machine for new jobs. While 
this information was supposed to be 
shown on the machine reports turned in 
by the operators, they would put down 
only what they thought would pass mus- 
ter for make-ready time, and these re- 
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shown by the adding wheels on the re- 
corder, and i8c. an hour for all idle 
time, the attendant being paid in the same 
ratio. 

In this particular business about how 
much idle time should occur on each 
machine when it was properly operated 
under proper conditions was easily de- 
termined. It was found that at the rate 
of 32c. an hour for production time, 
workmen should make at least S17 a 
week, as against $14 a week on their 
old basis, and there was saved to the 
manufacturer in this one department 
alone, which operated only 30 machines, 
$75 per day, with an increased expendi- 
ture for increased earnings of employees, 
etc., of only $12.50, which makes a net 
increased earning in this department of 
$62.50, or $18,000 per year. 


APPLICATION TO MACHINE SHOP 


In metal-working plants, where the 
tools are of necessity started and stopped 
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at the completion of every operation, 
these operations necessitating only from 
10 seconds up, a recorder of this char- 
acter has economic application. Best re- 
sults have been obtained on variable- 
speed machines, such as lathes, planers, 
etc., and an absolute supervision can be 
obtained on all such machines by the 
combination of starting, production and 
time switches. For example, when the 
operator throws his belt shifter this 
closes th: starting switch and brings the 
current to the production switch. When 
the cutting tool comes in contact with the 
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time switch would close at the expiration 
of the 11 seconds and show him idle 
(even though he was really producing) 
until he had finished this and started the 
next operation. 

Thus the recorder not only shows all 
unnecessary stoppage of machines, but 
it also enables the production manager 
to detect immediately any inefficient oper- 
ation of the machines anywhere in the 
plant. The governor switch is shown 
mounted at A, Fig. 2, on a spring-making 
machine in the plant of the Morgan 
Spring Co., Worcester, Mass. This 
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metal, this throws the production switch, 
which permits the current to continue on 
to the time switch. This time switch can 
be located at any place in the shop or 
office; preferably it is mounted, 50 on a 
board, alongside the recorder, and will 
not take up more than 2% feet square. 
These should be set by the man in charge 
of production. 

It should be understood that a machine 
will not be shown in production unless 
the tool is actually cutting metal. It will 
immediately occur to some that the tool 
may be cutting metal but may not be 
cutting at the proper speed, nor stili be 
cutting at the proper depth. 

Should these conditions exist the time 
switch will immediately disclose them. 
For example: Take an operation that 
should require 10 seconds to perform, 
including handling time, if the proper 
speeds and feeds are maintained. The 
time switch on this machine would be set 
at perhaps 11 seconds. Now should the 
operator use any lower speed, or should 
he stop his machine for a few seconds at 
a time to try the micrometer, or should 
he for any other reason consume time 
beyond the allotted 10 seconds in finish- 
ing this part and start on the next, the 











SPRING-MAKING MACHINE EQUIPPED WITH RECORDER 


mechanism is all inclosed in a heavy 
casting, as will be noted, and is mount- 
ed on very heavy pipe, the wires 
running through the pipe, under the 
floor to the recorder in the _ office. 


The governor is rotated by means of 
two rollers, between which the wire 
passes. The switch, therefore, will only 
be closed while the wire is passing 
through these rollers at the proper speed. 


Just AND ACCURATE PIECE RATES 


In most plants it has been found very 
desirable to pay the operators on a pro- 
duction. basis, that is, to raise the ordi- 
nary hour rate, perhaps 15 or 20 per cent. 
and to pay the men at this rate for the 
exact production, as shown by the add- 
ing wheels on the recorder. This stimu- 
lates the efforts of every operator, as he 
is automatically increasing his own earn- 
ing capacity. It also automatically elim- 
inates the inefficient or unfit employees 
and attracts the high-grade and highly 
productive employees, as the latter can 
earn considerably more money in a shop 
operated on this basis than in any other 
plant. On the ordinary piece-rate basis, 
the earnings of the operators are sub- 
ject to all of a number of varying con- 
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ditions, such as repairs, waiting for work, 
etc., while under this method they are 
practically on a contract basis, and know, 
furthermore, that they are being dealt 
with fairly. 

Inasmuch as the recorder shows only 
the actual production time, this record 
will absolutely verify and set accurate, 
equitable piece rates. Thus, a man shows 
an earning of $3 a day, having worked 
10 hours, as shown by the time card. But 
should the recorder show actual produc- 
tion of only six hours, it would immedi- 
ately indicate that this piece rate was 40 
per cent. higher than it should be. The 
discrepancy is automatically detected. 








Iron and Steel Exports 

The high-record exportation of prac- 
tically a quarter billion dollars worth of 
iron and steel manufactures from the 
United States in the calendar year 1911 
and of over 1% billion dollars worth in 
the decade ending with that year has led 
the Bureau of Statistics, Department of 
Commerce and Labor, to prepare a state- 
ment showing the relative rank of the 
leading nations in the exportation of that 
important factor of international com- 
merce. The world’s leading exporters of 
iron and steel, according to official fig- 
ures covering the latest period for which 
statistics are available, are the United 
Kingdom, Germany, and the United 
States, with totals ranging from a little 
less than 400 million dollars down to 
about 250 million dollars each. At the 
head of the list of exporters of iron and 
steel is the United Kingdom, with a total 
of 361 million dollars, exclusive of 16 
million dollars’ worth of agricultural ma- 
chinery, manufactured in part from iron 
and steel and by certain countries in- 
cluded under that title. Germany is 
second with a total of 339 million dol- 
lars, fh addition to which exports of 
agricultural machinery aggregated 9 mil- 
lion dollars. The United States is third, 
the 1910 figures being 201 million dollars 
for iron and steel and 31 million for 
agricultural implements. 








The proper training of young Ameri- 
can boys for efficient work in the mechan- 
ical trades has never been more neces- 
sary than at present, according to the re- 
port of the committee on education of 
engineering apprentices, presented before 
the Engineering Association (allied with 
the American Electric Railway Associa- 
tion). The committee discussed the fea- 
tures, advantages and shortcomings 
the present-day apprenticeship systems in 
this country and submitted a schedule as 
a recommended course of training to de- 
velop a mechanic who would be perfectly 
at home in the manufacture and mainte- 
nance of electric-railway cars. The total 
time of apprenticeship actually served 
would be 48 months. Seventeen vears 
of age is the best time to start. 


of 
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Machinist Trade Apprenticeships 


In any discussion of the present status 
or future development of industrial edu- 
cation, and especially specific training 
for apprentices in the machinist trade, 
it is perfectly obvious that there should 
be a common understanding as to the 
terminology of vocational education. 

The terms “manual training,” “man- 
ual arts,” “mechanical arts,” “technical 
high,” and “industrial trade and voca- 
tional” schools are used by many edu- 
cators and writers indiscriminately. 

It is believed that industrial educa- 
tion has developed to the point where 
a definite terminology should be estab- 
lished and where a segregation of these 
various kinds of schools should be uni- 
versally recognized. Virtually the whole 
gamut is run, within the schools em- 
braced by these terms, beginning with 
the mere smattering of manual train- 
ing which some schools give, on through 
the thorough manual-training school to 
the technical high school, which aims to 
prepare pupils for higher technical in- 
struction. 

Beyond and distinctly separate from 
these are found the strictly and purely 
“industrial,” “trade,” “preapprentice- 
ship” and “apprenticeship” schools. 
These should be defined as _ prepar- 
ing pupils to enter a manual voca- 


tion, be it described as trade or vo- 
cation. These schools thus distinct- 
ly differ from the aforementioned 


schools and are the ones to which at- 
tention is now being given. Manual 
training and manual arts, as supplied by 
many schools, are culturalized to such 
an extent that they fail to prepare pupils 
to enter the manual vocations. This 
perhaps may be traced largely to the fact 
that these manual exercises have been 
taught by professional teachers and not 
by practical trade instructors experi- 
enced in the practice and processes of 
the trades. 

A distinct line of demarcation, sepa- 
rating those schools which culturalize 
manual and vocational work from those 
which aim and succeed in preparing the 
pupils, and seeing them enter the manual 
vocations, should be established. If this 
be done, it will result in a classification 
that will inevitably tend to the lasting 
benefit of schools aiming to prepare 
pupils for the manual vocations. 


TERMINOLOGY 


The lack of strict terminology has 
heretofore been a confusing and even 
retarding factor in the introduction and 
establishment of industrial education, 
but it is now generally conceded that the 
following definitions are applicable: 

Manual’ Training—Manual | training 
had its beginning 30 years ago in sec- 
ondary schools with these four distinct 
and avowed objects in view: 1, To edu- 
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*Expert on Industrial Education, Unit- 
ed States Bureau of Labor. 
cate the whole boy, to develop the en- 
tire area of his brain; 2, to lay a broad 
and appropriate foundation for higher 
education; 3, to enable a boy to discover 
his innate mental and physical aptitudes; 
4, to furnish a broad basis for an indus- 
trial career should one’s aptitude lie in 
the direction of the mechanical arts. It 
admitted only boys of 14 years or more, 
who had finished the grammar grades— 
the average age was about 15*. 

Technical High Schools—Technical 
high schools are schools giving training 
in practical industrial processes or in- 
struction in the scientific and mathemat- 
ical principles upon which these pro- 
cesses are based, whose purpose is not 
to prepare pupils for the trades, but 
rather for entrance to higher scientific 
schools. 

Vocational Schools—This term in one 
sense is a broad one and includes com- 
mercial, technical, agricultural, and pro- 
fessional schools as well as industrial 
schools. 

In -its use as applied to a phase of in- 
dustrial education, however, a vocational 
school is one which (a) prepares for a 
manual occupation which is not classed 
as a trade, or (b) gives training in some 
line of manual work for the purpose of 
directing the pupil toward, rather than 
in immediate preparation for a trade, or 
other manual occupation. 

Industrial Education—This term is a 
general one and denotes the field of edu- 
cation designed to meet the needs of 
the manual worker in the trades and in- 
dustries, including the work of schools 
that aim to prepare pupils for entrance 
into the manual vocations, either as 
learners, apprentices or journeymen, 
or to give supplemental instruction to 
those already in a trade or other man- 
ual vocation. 


*“The Logie and Method of Industrial 
Education,” p. 7; Calvin M. Woodward. 


Trade Preparatory Schools—Trade 
preparatory schools are schools that 
teach the elements of trades (including 
practice and some theory) and prepare a 
pupil to enter a trade school, an appren- 
ticeship, or to become a learner in a 
trade. 

Apprenticeship Schools—Apprentice- 
ship schools are those conducted by em- 
ploying establishments for the instruc- 
tion of their apprentices in the processes 
and practices as well as the related 
drawing, mathematics, etc., of their re- 
spective trades. Occasionally such a 
school is operated outside of the estab- 
lishments by other agencies for the em- 


‘ploying establishments. 


Trade Schools—Trade schools are 
schools that teach trades in their entirety, 
that is, the processes and practices as 
well as the scientific and mathematical 
principles upon which these processes 
are based, and take the place of an ap- 
prenticeship. 

Part-Time Schools—Part-time schools 
are operated primarily for apprentices, 
the establishment usually requiring them 
to give a stated number of hours per 
week in attendance at a school not under 
the control of the establishment. 

Coéperative Schools — Coéperative 
schools are operated for the instruction 
of apprentices and other employees un- 
der a codperative agreement between 
the school and the employing establish- 
ments. They may be, and are, conducted 
in connection with public, private and 
philanthropic efforts. 

Continuation Schools — Continuation 
schools are schools conducted (mostly 
in the evening) to give instruction in 
trades or vocations to those already em- 
ployed in such trades or vocations. The 
instruction consists of either supple- 
mental practice in the trades, related 
subjects of study, or both. 


QUALIFICATIONS OF TEACHERS 


Experience in European countries has 
shown that academically trained teach- 
ers have been dismal failures. Notwith- 
standing this experience, many so called 
trade or vocational schools in the United 
States have, in the recent past, attempted 
experiments with academically trained 
teachers, with very unsatisfactory or dis- 
astrous results. 

The teachers of trades and manual 
vocations must keep up with modern 
shop practice and processes, in estab- 
lishments which are doing regular pro- 
ductive work, otherwise they will fall 
far behind and be teachers of obsolete 
methods and _ processes. Successful 
teachers must be men of practical ex- 
perience, with more than a_ textbook 
acquaintance with the industrial world. 

Probably the most advanced step to- 
ward securing competent teachers for 
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the practical side of the machinist trade 
has been taken by William H. Maxwell, 
superintendent of the New York City 
schools. 


Hereafter, applicants for licenses as 
vocational instructors for service in the 
Vocational School for Boys in New York 
City, will be required to take a written 
examination on the subjects to be 
taught and the principles and methods 
of teaching as applied to such subjects. 
The minimum requirements for admis- 
sion to the examination are as follows: 

Five years’ successful experience as a 
journeyman wage earner, or in a higher 
position, in the vocation in which the 
applicant seeks a license, together with 
one year of satisfactory service in 
teaching the same vocation. 

The written examination compre- 
hends a very thorough and searching in- 
quiry into the applicant’s knowledge of 
the theory and practice, as well as the 
processes in the machinist trade and is 
as follows: 

MACHINE-SHOP PRACTICE. Theory 
and practice of metal-working machin- 
ery; methods of installing and operat- 
ing; metals, kinds, uses, value, etc.; es- 
timating; measuring up and laying out 
work; making and reading’ sketches, 
plans, specifications, etc. 

FORGE WORK. Theory and practice 
of the trade, including general forging; 
structural and ornamental iron work; 
installation and care of plant; selection 
and care of tools, material, etc.; making 
and reading sketches, plans, specifica- 
tions, etc.; estimating, measuring up and 
laying out work; shop organization ap- 
plicable to vocational schools. 

FREE-HAND DRAWING AND IN- 
DUSTRIAL DESIGN. Theory and prac- 
tice of free hand and mechanical render- 
ing in various mediums; theory and 
practice of work in color for litho- 
graphic reproductions; theory and prac- 
tice of black and white rendering for 
line and halftone reproductions. 


The most potent factor, however, in 
connection with this examination, is the 
recognition as to salary. In this, as 
well as the necessity for proper qual- 
ifications, the same foresight prevails 
and salaries commensurate with such 
qualifications are offered. In justice to 
Mr. Maxwell it must be said that he is 
far in advance of other city superintend- 
ents in this particular. 

The minimum salary to be paid is 
$1500, the annual increment for meri- 
torious service, $125 and the maximum 
salary $2500. 


APPRENTICESHIP SCHOOLS 


The establishment of schools by large 
corporations to give the academic train- 
ing needed by the apprentices who are 
receiving their trade training in the em- 
ployer’s works, forms part of a move- 
ment to restore the old apprenticeship 
system with such modifications as 
modern conditions make necessary. 
While: the old-time apprenticeship sys- 
tem was never formally given up, it al- 
most entirely disappeared during the 
latter part of the last century. 

Many large corporations refused to 
take apprentices, but in cases where 
they were taken, there was a strong tend- 
ency to use the apprentice as an oper- 
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ator long before he was thoroughly fa- 
miliar with the practices and processes 
of his trade. In consequence, the aver- 
age apprentice finished his trade poorly 
equipped to enter industry as a journey- 
man. As a result of this condition em- 
ployers have found themselves con- 
fronted with a scarcity of skilled work- 
ers, a condition that seriously hampers 
industrial enterprise. 

However, within the last decade em- 
ployers have realized that the situation is 
grave and have begun the establishment 
of apprenticeship schools in order to 
secure a sufficient force of skilled work- 
ers, supervisors and foremen, rather 
than to continue the policy of extreme 
specialization which was breaking down 
the industrial supremacy of this country. 

Too much credit canot be given the 
large railroad corporations for the in- 
troduction of the modern apprentice- 
ship system. They have begun the train- 
ing of boys by indenturing them for a 
period of years with the sole object in 
view of giving them a complete, practical 
training, as well as instruction in the 
mathematics, mechanical drawing and 
elementary physics, necessary for ad- 
vancement in their trade. 

In most schools, the term of indenture 
is four years and boys are required to 
attend school a_ specified number of 
hours during certain days of each week 
throughout the period of indenture. At 
the completion of the apprenticeship 
term, the boys are generally given their 
tools and a bonus varying from $50 to 
$150. The rate of pay is gradually be- 
coming standardized in each shop ac- 
cording to the trade, and increased usu- 
ally every six months. 

In the greater number of railroad 
schools, as well as other employing 
establishments, school is in session five 
or six days of the week, but each boy 
usually attends two days only. This 
arrangement is made to prevent serious 
interference with shop organization re- 
sulting from the taking off of a large 
number of boys from a given department 
at the same time. 


Few textbooks are used and the in- 
struction is given mainly from lesson 
sheets prepared by the instructors in the 
several trades, closely correlating with 
the work in the shops performed by the 
boys when at gainful occupation. 

In addition to the school instructor, 
many railroad schools employ one or 
more shop instructors who devote their 
entire time to instructing the boys in 
the performance of the operations in 
their several trades while in the shop, 
or supervising their rotation at various 
and increasingly important practices and 
processes of their trade. For the most 
part these schools are situated at the 
employer’s works. Attendance is com- 
pulsory; the time spent in school is paid 
for at the same rate as the working 
time. 


School instruction bears close relation 
to shop practice, each and every school 
subject being taught with that particular 
reference, thus closely correlating the 
trade problems with the school instruc- 
tion. The school instructor is usually a 
man who has graduated from the work- 
ing force, having been selected because 
of his thorough knowledge and familiar- 
ity with the trade, as well as a keen in- 
sight into modern methods applicable to 
the trade. 


Co-OPERATIVE SCHOOLS 


The railroads and manufacturing es- 
tablishments are not the only agencies 
furnishing apprenticeship education, In 
many of the large cities, as well as in 
some of the small industrial centers, 
there is coéperation with the public 
schools whereby the public school fur- 
nishes the schoolroom instruction, and 
the manufacturer furnishes the shop in- 
struction. This scheme of education has 
become known as “coéperative” educa- 
tion, and has the advantage of putting 
the training for trades within the reach 
of a much larger number of prospective 
mechanics. 

Codperation is effected in a variety of 
ways; almost every industrial locality 
having a scheme of codperative education 
planned to meet the needs of the particu- 
lar industries in that locality. 

While coéperation differs materially in 
certain industrial sections of the coun- 
try, the most popular scheme is the co- 
operative “half-time” school. This com- 
prehends spending alternate weeks in the 
school and in the shop. The plan requires 
two boys serving as apprentices to carry 
out this scheme; one boy spending a 
week in the shop while his mate spends 
the same week in the school, alternating 
at the end of each week. 

In this week-about system the public 
school furnishes closely correlated school 
instruction, which comprehends more or 
less cultural work, such as industrial ge- 
ography, industrial history, chemistry of 
materials, shop physics, as well as civics 
and English. 

The most intensely interesting feature 
in connection with coéperative education 
is the introduction of the “shop coérdin- 
ator.” While progress has been made in 
coéperative education in the recent past, 
it has been left to the “coérdinator” to 
bring about a more modern scheme of in- 
struction in the trades. 

This plan provides for a thoroughly 
trained and experienced instructor to 
teach shop theory in the school, as well 
as practice in the shop. As in the other 
coéperative plans, it provides for alter- 
nating sections. For example: Section 
A, under one coérdinator, is in school 
one week. Section B, under another co- 
ordinator, is in the establishment’s shop 
during the same week. The next week 
the sections change, but they are still un- 
der the same “codrdinator.” 
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The codrdinators” give all the purely 
trade instruction, while the regular pub- 
lic-school teachers give the academic sub- 
jects. 

It has not been the purpose in this ar- 
ticle to discuss other than purely appren- 
ticeship schools, but it must be under- 
stood that any presentation of opportuni- 
ties for training machinist apprentices 
would be incomplete without some ref- 
erence to public and philanthropic efforts 
to promote this kind of education. 

Such schools as the Williamson Free 
School of Trades, Williamson, Penn.; the 
David Rankin School, St. Louis, Mo.; the 
Carnegie School, Pittsburg, Penn.; the 
National Trade School, Indianapolis, Ind. ; 
and the Wilmerding School, San Francis- 
co, Calif.; together with others, have es- 
tablished reputations which are nation 
wide. 

The efforts of the several states which 
have become pioneers in the introduction 
of public trade schools, merit the reward 
that is justly being bestowed upon them 
for blazing the way for a rational modifi- 
cation and elimination of the old school 
curicula, and the substitution of courses 
which will, no doubt, vocationalize these 
school systems; to the end that public 
trade schools, in the future, will be an 
essential part of any public-school sys- 
tem. 

A survey of the schools established 
by the large railroad systems extending 
from the Atlantic to the Pacific, and from 
the Canadian border to the Gulf of Mex- 
ico, discloses the interesting fact that 
courses for apprentices in 22 specific 
trades have been established since 1905. 
The total number of pupils in these 
schools, and other apprenticeship schools 
established by manufacturing concerns, 
throughout the United States, is 3946. 

The total number of machinist appren- 
tices in these schools is 2865, or about 72 
per cent. of the entire number of pupils; 
the average entrance age is 16 years; 
the average number of years in the 
course, four; and the average number of 
weeks in the course, 42. 

The courses of instruction in these 
schools include, exclusive of practical 
work, such subjects as algebra, arithme- 
tic, chemistry, geometry, English, physics, 
mechanism, mechanics (strength of ma- 
terials), free-hand drawing, mechanical 
drawing, machine design, elementary 
electricity, mensuration, trigonometry, hy- 


draulics, thermodynamics, shop mathe- 
matics and bookkeeping. 
The railroads which heve established 


schools on their systems throughout the 
country are: New York Central; Sante 
Fé; Grand Trunk; Erie; Pennsylvania; 
Union Pacific; Delaware, Lackawanna & 
Western; Delaware & Hudson; Central 
Railroad of New Jersey; Chicago Great 
Western; Pere Marquette; St. Louis & 
San Francisco; Southern; Cincinnati, 
Hamilton & Dayton, and Alabama Great 
Southern. 
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Establishments other than _ railroad 
corporations which furnish instruction to 
their apprentices are as follows: 
General Electric Co., Western Electric 
Co., Westinghouse Electric & Manufac- 
turing Co., Westinghouse Air Brake Co., 
Brown & Sharpe, International Harvester 
Ca., Chicago, Ill.; Yale & Towne Manu- 
facturing Co., R. Hoe & Co., George V. 
Cresson Co., Fore River Shipbuilding Co., 
American Locomotive Co., Dunkirk, 
N. Y.: Cadillac Motor Car Co., Lakeside 
Press, North End Union, Solvay Process 
Co., Manufacturers’ Association, Bridge- 
port, Conn.; Baldwin Locomotive Co. 


VOCATIONAL GUIDANCE 


No more far-reaching piece of work 
has been done to provide an insight into, 
and an intelligent interest in the machin- 
ist trade, than that accomplished by the 
vocation bureau, of Boston. The prepar- 
ation of this work, and of all the other 
bureau activities, is under the direction of 
Meyer Bloomfield. 

The research studies by the vocation 
bureau, on vocations for Boston boys, 
published in bulletin form, and especially 
the bulletin on the “Machinist,” supplies 
the reader with a pen picture of the ma- 
chinist trade never before attempted. 

Every avenue of information has been 
exhausted in order to give the prospec- 
tive apprentice a view of the good points, 
as well as the shortcomings, of the ma- 
chinist trade; together with an insight 
into the prospective earning power com- 
mensurate with increasingly developed 
capacity. P 

THE MACHINIST 


The trade of the machinist consists in 
the manufacture, installing and repair of 
machinery; or, 

*“A machinist is a constructor of ma- 
chines and engines, or one versed in the 
principles of machines; in the general 
who invents or constructs 
devices of any kind.” 


Sense, one 


mechanical 


The two grand divisions of the occu- 
pation are general machine work and 
tool making. The manufacturing branch 


ol the industry, which is almost entirely 
shop work, has the following specialized 
lines or divisions: The all-round machin- 
ist, only a very small per cent. of those 
engaged in the occupation; the lathe 
hand; the planer hand; the miller hand: 
the driller hand; the erecting and 
sembling shop hand; the tool, jig and die 
hand,a division itself highly specialized: 
and the outside erecting and assembling 
hand, who must have good judgment and 
often expert knowledge of the machine 
to be erected Another division in the 
industry, in some quite separate, 
in others not, is that of the machine re- 
pairer, who with the and 
pattern maker is a 


as- 


cases 
ranks erector 
assembler The 
woodworker 
Most 
the 
readily 
of the 
fixed in 
The four divisions of people connected 


engage in several of 
the industry or 
to another. Employees 


generally remain 


machinists 
divisions of 
from one 
Government 


pass 


one 


with the occupation receiving wages or 

*Issued by the Vocation Bureau of Bos- 
ten, printed by permission of the direc- 
tor, Mever Bloomfield. Copyrighted, 1911. 
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the 
su- 


boy, 
the 


The 
the 


apprentice 
foreman and 


Salary, are: 
journeyman, 
perintendent. 

The chief danger of the occupation is 
from dust in cutting and _ grinding 
metals, especially in brass working. 
There is danger from machinery, with 
hard labor and strain in handling heavy 
materials or working on heavy  pro- 
ducts. There is considerable monotony, 
also, in working on automatic machines. 
On the other hand, some shops manu- 
facture such a variety of products—one 
shop visited manufactured 3800 different 
kinds of tools—that the workman's in- 
terest is steadily maintained. 

There is keen competition in the gen- 
lines of industry. Many machine 

manufacture special machines, 
tools or articles, some of which are un- 
der patent control and are thereby less 
affected by competition. The fieid of 
the machinist has been enlarged in re- 
cent years by the growth of the automo- 
bile industry. 

The high specialization of processes at 
the present time and constant improve- 
ments in the machinery used in the mod- 
ern shops affect the number of employees, 
making it comparatively less in the in- 
dividual shops in most cases year by 
year, while the entire industry enlarges. 

There is an ever-widening field for the 
expert machinist, and the future of the 
industry will be good in all lines be- 
cause of the constantly increasing de- 
mands of the industrial world. 


eral 
shops 


FAY, POSITIONS AND OPPORTUNITIES 


Pay at the beginning ranges from $3 
to $8 a week, according to age, condi- 
tions of apprenticeship, or shop entered, 
being more generally, outside of the 
apprenticeship system, from $4 to $6 a 


week. The average yearly increase for 
boys is small, being usually $1 a week 
each year. 


Boys do errands, act as messengers or 
machinists, do drilling, 
planing, shaping 


as assistants to 
milling, lathe work, 
and run light machines. A young man, 
after a period of learning such pro- 
cesses, earns from $12 to $15 a week in 
most shops. In the general trade the 
wages paid are as follows: In lathe and 
planer work, erecting and assembling, 
and operating automatic machines, from 
$1.50 to $2.50 a day; in milling and 
drill-press work, $1.25 to $2 a day; in 
tool, jig and die making, from $2.50 to 
$4.50 a day; in outdoor erecting and as- 
sembling, from $2.50 to $4.50, with trav- 
eling or personal expenses added in some 


cases; in the repair shop, $2.50 to $4; 
the journeyman who has finished his 


learning 
foreman 


apprenticeship -or period of 
$2.50 to $2.75 a'day; a 
from $21 to $25 a week. 
salary of a superintendent de- 
mainly on the man, ranging from 
hundreds of dollars a year in the 
small shop to many thousand in the 
great corporation. The average machin- 
earns about $16 a week, 
state about $600 a year, and the 
workman in the trade in the 
United States about $400 a year, taking 
into consideration the conditions of un- 
employment usually eyisting. Anyone 
earning less than $2 is sometimes 
ranked as a helper: on getting. over 
$2.50, an expert. In repair shops very 
few boys are employed, trained machin- 


earns 
earns 

The 
pends 


some 


ist in Boston 
in the 


average 


ists being regularly drawn from other 
branches of the industry. 
Firms which conduct an apprentice- 


ship system do not generally desire boys 
other basis, and give to the few 
outside of the system only untIm- 
duties, as errand and messenger 


on any 
taken 
portant 
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service, which afford little chance to 
learn and advance in the occupation. 

Outside of the trade of machinist, boys 
who have had some business trairing do 
office work in machine shops, as book- 
keepers, accountants and stock-ledger 
keepers, at about the same pay as such 
service brings in other industries. Out- 
side of any single easy procss, it takes 
at least three years to make a _ boy 
worth much to an employer in a ma- 
chine’ shop. Advancement is slow to 
the age of 20 or 21. 


APPRENTICESHIP IN THE TRADE 


The modern apprenticeship system in 
the various trades in this country had 
its beginning in the years from 1860 to 
i872, and from the latest statistics avail- 
able 43 states have laws relating to the 
employment of apprentices. Thirty- 
eight states provide that in addition to 
the trade the apprentice shall be taught 
the common English branches of edu- 
cation in some public or other school or 
through such means as the employer 
may provide. 

The older and larger machine shops in 
Boston and vicinity have some full or 
partial apprenticeship system, and the 
general conditions connected with it are 
as follows: 

1. There is an indenture or agreement 
of apprenticeship. 

2. The age preferred for entering ts 
16 or 17, and the age limits are 15 and 
18. 

3. The usual length of time required is 
four years, with a probationary period 
of two months. 

4. The pay is generally 8 cents an 
hour the first year, 10 cents the second 
year, 12% cents the third year, and 15 
cents the fourth year. 

5. There is a bonus of $100 payable at 
the end of the period of apprenticeship. 
Against this bonus each apprentice may 
be charged for tools, technical books, 
drafting equipment, etc. 

6. Time used in study counts as actual 
service in the shop. 

7. Wages are paid weekly, for 54 hours 
in the winter and 55 in summer. 

In the apprenticeship system of one 
large corporation, for machinists, work 
is given during the first six months on 
the bolt cutter and miller and on small 
tools; on general beneh work for the 
second six months, as shaping and fil- 
ing; for the third six months boys work 
under the direction of various machin- 
ists, on drillers, planers, grinders, lathes 
and boring mills; the fourth six months 
they are given more difficult work, on 
slotters, planers and shapers. 

At the beginning of the third year the 
apprentice is placed at whatever tool he 
has shown himself to be most pro- 
ficient with and is given work which 
will develop his special ability. After 
the first six months school work is re- 
quired of the apprentice, unless he 
shows that he is already proficient 
therein. During the period of probation 
apprentices are required to serve as 
messengers, in office duties, or in any 
miscellaneous service: 


The system of another large corpor- 
ation is here given in full, by permis- 
sion. 

APPRENTICE COURSES FOR MACHINISTS, 
Di—E AND ToOL MAKERS AND 
PATTERN MAKERS 


These courses are open to boys of 
at least 15 years of age who have had 
a grammar-school education or its equiv- 
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alent and who are physically strong 
enough to undertake the prescribed work. 
The courses last four years (including 
the trial period). Apprentices are paid 
as follows: 8 cents for each hour of 
actual service for the first half year; 
10 cents for each hour of actual serv- 
ice for the second half year; 12 
cents for each hour of actual service 
for the second year; 14 cents for each 
hour of actual service for the third year; 
16% cents for each hour of actual serv- 
ice for the fourth year. 

The regular working hours are 55 per 
week, so that the weekly wages, even 
at the beginning, are sufficient for self- 
support. The completion of the full 
term of apprenticeship entitles the 
graduated apprentice to a “certificate of 
apprenticeship” and a cash bonus of 
$100. 

The classroom instruction is based on 
a grammar-school education and _ in- 
cludes arithmetic, algebra, geometry and 
plane trigonometry, physics as it con- 
cerns simple machines, power transmis- 
sion, strength of materials, machine de- 
sign, magnetism and electricity, mechan- 
ical drawing, and jig and fixture design. 
For pattern maker apprentices an ex- 
tended course in mechanical drawing is 
substituted for jig and fixture design 
and for part of the physics instruction. 

While a small percentage of machin- 
ists have served an apprenticeship, this 
system helps make the all-round ma- 
chinist, and a fair proportion of the 
most skilled workmen in the various 
branches of the trade. In the first cor- 
poration mentioned about 5 per cent. 
of all employees at present are serving 
in some part of the apprenticeship sys- 
tem. Union shops allow one apprentice 
for the shop and one for each five ma- 
chinists. 


THE Boy: QUALITIES AND TRAINING 
REQUIRED 


In this occupation a boy is rarely taken 
under 15 years of age. From 16 to 18 
is the age very generally preferred. Only 
the larger firms have a regular ap- 
prenticeship system, since young men 
after learning the trade pass so readily 
from one shop to another or from one 
branch of the trade to another. 

Boys should have a grammar-school 
education. In the occupation are found 
many high-school and _ technical-school 
graduates, these quite generally becom- 
ing foremen or superintendents. It is 
an advantage for young men in machine 
shops to continue their studies in mathe- 
matics and drawing in evening schools or 
classes. 

A boy should have natural mechan- 
ical skill or adaptability to tool and hand 
work. He should be strong, energetic 
and of good physique. Three important 
factors in advancement in this trade are: 
First, mastery of the work in hand; sec- 
ond, the ability, the health, and the 
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energy to get the related studies bearing 
on the trade, such as shop mathematics, 
shop English, shop drawing, and shop 
science and practice; third, the develop- 
ment of the qualities of leadership. 


COMMENTS OF PEOPLE IN THE TRADE 


It is a detriment to a boy to specialize. 
The constant repetition of a process dulls 
ambition and narrows interest and power. 
The indifferent bov is not wanted ana cur- 
ing some periods of the year it is quite 
difficult to find suitable boys of any de- 
scription. Consequently we want the best 
out of the schools, and offer them a goo1 
future. The chief trouble with boys in 
this industry is their inclination to go 
from shop to shop, while yet practically 
learners only. 

The repair shop is a place for expert 
workmen only—masters of the machines 
which they have to repair. Boys natu- 
rally want to earn more than is possible 
in learning a trade, and for this reason 
it is not always easy to maintain an ap- 
prenticeship system in this country. The 
present high industrial organization calls 
for short cuts and time-saving methods. 
The machinist, however, should serve 
several years to become an expert work- 
man. The chances of a boy to learn are 
better in a small shop, where he can 
have the constant personal attention of 
an employer or foreman. 

Machinists are quite generally satis- 
fied with their vocation, coming into it 
after some deliberation and frequently 
through some system of apprenticeship. 
The past in this occupation has been 
good, and the future has a fair outlook 
as there is a lack still of skilled ma- 
chinists. ° 


EQUIPMENT AND PRACTICE 


For more than a decade the introduc- 
tion of properly balanced courses in trade 
training and the enrichment of these 
courses have embarrassed the advocates 
of industrial education not a little. 

In fact, attempts to scientifically ana- 
lyze the practices and processes of the 
machinist trade have met with resentment 
on the part of many superintendents, 
supervisors and foremen of machine 
shops. Even trade-school instructors, 
in some instances, have turned a deaf 
ear to what they call pertinent inquiries 
as to methods of procedure considering 
the proper kind of equipment, practices 
and processes, necessary for the train- 
ing of machinist apprentices “their stock 
in trade.” 

The insistent demand, however, that 
“rule of thumb” methods be abolished 
has resulted in the trade being taught 
scientifically, systematically and sym- 
pathetically. As a result of this new era 
in the advancement of scientifically ar- 
ranged courses, with the necessary equip- 
ment, it seems eminently proper in this 
presentation to show the equipment for 
a machinist school for about 30 pupils 
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with accompanying processes and prac- 
tice in the trade comprehending a three- 
year course: 

EQUIPMENT 


One grindstone, two tool grinders, two 
planers, one universal grinder, one hori- 
zontal borer, one vertical borer, one 
vertical driller, one radial driller, one 
turret, lathe, nine engine lathes, one 
speed lathe, one miller, two universal 
millers, one upright sensitive driller, 
shaper, two forges 
with power-pressure blowers, anvils, 
30 machinist vises, two  hacksaws, 
three sets of mandrels, 16 English 
and 12 metric scales, three sets of 
degs, six sets of C-clamps, one_ set 
of rose reamers, tap and die set for 
machine screws, 300 lathe, planer, shaper 
and boring-machine tools, eight sets of 
drills, 250 milling cutters, 100 fine tools, 
comprising inside and outside calipers, 
surface gages, scribes, box squares, 
bevel protractors, micrometers, English, 
vernier and metric height gage, vernier 
calipers, stamp and figures, thread mi- 
crometers, knurling tools, pipe taps and 
reamers, 110 arbors and collets, button 
and center indicators, emery-wheel 
dressers, straight and bevel parallels, 
hand chucks, and a full equipment of 
small tools and appliances. 


PRACTICE 


one slotter, one 


FIRST YEAR—Plain chipping, letter- 
ing (on steel and iron), flat filing, out- 
side and inside calipering, belt lacing, 
forge work, practice with micrometer, 
crosscut filing and fitting, practice with 
vernier caliper, laying out, tapping, 
forging chisels, broaches, screwdrivers 
and similar tools, soldering and sweat- 
ing, practice with the ratchet, chipping 
and filing keyways, knots, hitches and 
simple rigging, threading dies, harden- 
ing chisels and scrapers, scraping (spot 
and bearing), broaching or drifting, 
forge work, roughing tools, straight 
cutoff tools, brass and side tools, grind- 
ing and work at driller, grinding 
twist drills, reamer drilling to layout, 
tap drilling to layout pipe, tap drilling 
to layout, countersinking and counter- 
boring, speed work on “run-of-shop,” 
jobs at driller, calculating cutting 
speed, testing driller, drilling cylin- 
drical work perpendicular and at other 
angles with center line, spotting, forge 
work, work at the lathe, centering, part- 
ing, facing, straight turning, shoulder- 
ing and chamfering, truing lathe cen- 
ters, necking, filleting, filing, chucking 
and simple thread cutting, forging, offset 
side tools, diamond points, offset parting 
tools, planer surfacing and down-cut- 
ting tools, leveling and aligning shaft, 
babbitting and scraping boxes, fitting of 
gear teeth in broken gears (pin and 
dovetail method), forge work, planer or 
shaper work, parting, use of shoe or 
vise, down-cutting, cutting keyways, 
planing hexagonal or octagonal work, 
forging, centering, boring, slotter and 
high-speed tools. 


SECOND YEAR—Lathe work, right- 
and left-hand thread cutting, making of 
running, drive and _ shrink, fit, lathe 
scraping, taper turning and fitting, in- 
side threading, knurling, crowning, an- 
gular turning, turning brass, spring 
winding, multiple-thread cutting, cen- 
tering the lathe, form turning, cutting 
threads on taper work, faceplate work, 
eccentric turning, taper boring, cutting 
threads in metric system, forge work, 
speed work on “run-of-shop” jobs and 
stock tools, work on vertical boring mill, 
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chuck work, drilling, facing, boring, 
turning, eccentric turning and boring, 
taper boring and angular work, speed 
work on “run-of-shop” jobs on vertical 
mill, forge work, work on horizontal 
boring mill, straight boring, turning and 
facing, speed work on “run-of-shop” 
jobs, work on slotter, surface work, key- 
way cutting, radial work, cornering, 
speed work on “run-of-shop” jobs, work 
on planer, double-angle work, under- 
cutting, form planing, stringing, dove- 
tail work, speed work on “run-of-shop” 
jobs, work on miller, slabbing, end-mill 
work, vise or shoe work, riser-block 
work, gang milling, simple indexing. 


THIRD YEAR—Speed work on the 
engine lathe on “run-of-shop” work, 
work on miller, metric work, spur bevel, 
worm, spiral gear and rack cutting, cam 
milling, speed work on “run-of-shop” 
jobs on miller, hardening, water, ash and 
pack anneal, open-fire hardening and 
tempering, muffle work, lead bath, pack 
heating in hardening, case-hardening, 
open and pack work, the pyrometer, 
tempering by use of heated rods, treat- 
ment of high-speed steel, grinding, plain 
cylindrical work, taper work, surface 
grinding, internal grinding, lapping—in- 
ternal and external, angular work, gen- 
eral cutter and reamer grinding—grind- 
ing formed cutters, grinding taps, flat 
turret-lathe work, parting, simple and 
multiple stop, turning, shouldering and 
chamfering, thread cutting, drilling, 
form turning, turning with 4-in. heavy 
bar, tapping, running square or hexag- 
onal stock, back- or reverse-stop work, 
boring, facing and turning, speed work 
on “run-of-shop” jobs, calculating, de- 
signing, laying out and making taps, 
reamers, formed cutters, angular cutters, 
spiral mills, end mills, side milling cut- 
ters, form tools, drill-press and miller 
collets, threading dies, twist drills, worm 
hob, lapping, cut end mill with center 
cut. 











Relation between Heater Sur- 
face and Air Temperature 


By Witiis H. CARRIER AND FRANK L., 
BUSEY 


An essential element in air-condition- 
ing. apparatus is the indirect radiation 
necessary to warm the air after saturation 
in the humidifier. In systems where the 
air is required for ventilation only, and 
the heating is effected by separate radia- 
tion, as in many of the larger installa- 
tions, it is necessary to use indirect radia- 
tion only for the purpose of warming the 
air from the dewpoint temperature to 
approximately room temperature. In the 
majority of installations, however, the air 
is heated by means of indirect radiation 
to the point required to maintain the 
proper room temperature. 

The temperature to which this condi- 
tioned air must be heated evidently de- 
pends on the outdoor temperature and 
upon the temperature difference to be 
maintained between the room and the 
dewpoint of the air supply, as required 


*Extract froma paper, “Air Condition- 
ing Apparatus,” presented before the 
American Society of Mechanical En- 
gineers. 
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by the humidity control. On this account 
data pertaining to the proper design of 
such an indirect heating surface are of 
especial importance. 

The factors of importance in such a 
design are the relation of free area to 
heating surface; the rate of heat trans- 
mission for various velocities through the 
clear area, and various temperature dif- 
ferences between the air and heating 
medium; and the resistance of the heater 
to the passage of air. 

The accompanying chart shows graph- 
ically the relation between the heater sur- 
face and air temperatures for various 
velocities through wrought-iron pipe 
heaters. The factor f is the ratio of 
total surface to clear area and will vary 
with different numbers of heater sec- 
tions. 

As an example of the use of the chart, 
we will assume an initial or entering air 
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RELATION BETWEEN HEATER SURFACE 
AND TEMPERATURES OF THE AIR AT VARI- 
OUS VELOCITIES FOR WROUGHT-IRON PIPE 
HEATERS. STEAM PRESSURE = 5 LB.; 
STEAM TEMPERATURE = 227 Dec. F.; AIR 
VELOCITY MEASURED AT 70 DEc. F. 


temperature of 20° F., with a velocity 
through the clear area of 1000 feet per 
min.. Following the dotted line, as shown, 
we find a value of f: = 25.4, and adding 
98.68, the value of f for the eight sec- 
tions tested, gives f. — 124.08. From 
fs = 124.08 follow the dotted line up- 
ward till it intersects the 1000 ft. per min. 
velocity, and then across to a final or 
leaving temperature of 147° F. This dia- 
gram may be used for any other value 
of temperature or surface, when the 
steam pressure is 5 lb. gage. 








The total exports of iron and steel by 
the United States increased from 103 
million dollars in 1901 to nearly 250 mil- 
lion in 1911, and of agricultural imple- 
ments from 17 million to 35 million dol- 
lars during the same period. 
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Letters from Practical Men 


A letter good enough toprint will be paid for. 
The value is in the idea—not the length of the letter | 














Machine for Scarfing Copper 
Plate 


To scarf the edges of copper plates, 
preparatory to bending, used in the man- 
ufacture of copper pipes for high-pres- 
sure marine work, is the duty of the ma- 
chine, and in actual practice it does the 
work in about one-tenth of the time taken 
by the former method of using pneu- 





Fic. 1. THE WorK 


matic planishing hammers. Experience 
with suitable cam rollers, described later, 
has made possible a more efficient weld- 
ed joint at a reduced cost. 

Fig. 1 explains the term scarfirz and 
shows the work to be accomplished. 

The novel feature of the machine is the 
use of the cam roller A, Figs. 2, 3 and 4, 
as the hammer. This roller is made of 
tool steel and is tempered around the out- 








the frame casting and are adjusted by the 
screws C. 

The cam rollers revolve in the direction 
shown. The tendency to force the plate 
outward is so slight that the operator has 
no trouble in holding the plate in posi- 
tion to be hammered by each cam, The 
feeding of the plate through the gap of 
the machine is done by hand. A roller- 
feed device, fitted for this purpose, did 
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Fic. 2. THE CAM ROLLER 


not work satisfactorily, due to the afore- 
mentioned tendency to force the plate 
outward, and to overcome the difficulty 
would have introduced expensive addi- 
tions to an otherwise simple machine. 
Hand labor is necessary to handle the 
plates, and no benefit would have been 
derived from automatic action. 

The machine is driven by belt, and 
flywheels are mounted on the driving 


plates. The main frame has a projection 
cast on it to support the shaft brackets, 
as shown clearly in the plan, Fig. 4. This 
makes the machine self-contained, and 
renders a foundation unnecessary. 
ANDREW W. ROBERTSON. 
Montreal, Can. 








Preservation of Technical 
Literature 


This is a modern method of clipping, 
filing and indexing technical literature, 
especially in the automobile trade. 

One of the problems confronting en- 
gineers of our modern automobile es- 
tablishments, is the filing and preserva- 
tion of the large amount of technical 
literature that comes in every week, 
principally in the form of trade journals. 
After experimenting with several meth- 
ods, the following system was adopted by 
a leading automobile factory and is giv- 
ing entirely satisfactory results: 


CLIPPING THE ARTICLES 


All trade journals, as soon as they 
are received, are turned over to the man 
who has charge of the technical library. 
The table of contents is immediately 
clipped out of each magazine, the maga- 















































No grinding is 
The copper 
plate is held on the steel ledges b, with 
a keyhead formed to act as a gage for the 
length of the scarf. The edges rest on 


er circumference only. 
necessary after hardening. 


shaft. Machine-cut spurs and pinion 
wheeis constitute the gear; the apparent 
complication therein is to obtain the prop- 
er rotation of the cam rollers and to leave 
the gap clear for the passage of the 








Fic. 3. THE CoprperR PLATE SCARFING MACHINE 


zine is carefully looked over, and all ar- 
ticles of any importance or interest are 
so indicated on the table of contents. If 
any of the magazines subscribed for does 
not have a table of contents, it is a sim- 
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ple matter to compile one which will suit 
the purpose. 

Some articles will be found to be of 
sufficient interest to merit clipping, while 
others are of less importance, and it ts 
only necessary to keep a record in order 
that they may be looked up. All articles 
to be clipped out, are so indicated on the 
table of contents. After this has been 
done, the magazines are turned over to 
the man in charge of the department, 
where they are kept on file for a pe- 
riod of one week, during which time all 
members of the engineering, or other 
departments, may look them over. The 
tables of contents are filed in loose-leaf 
binders, according to date, and kept as 
permanent records. After the magazines 
have been in the department for one 
week, clippings are made and filed as 
follows: 


FILING THE CLIPPINGS 


The clippings are filed in loose-leaf 
binders, each of which is given a name 
and number, such as No. 1 Chassis, No. 
2 Bodies, No. 3 Carbureters, etc. Thus, 
if it is desired to look up all literature 
on any one subject, it will all be found 
together in one folder. Each clipping in 
the several folders is also given a num- 
ber to be used in making out the card 
index. 


THE CARD INDEX 


Cards suitable for this purpose can 
be obtained at small cost. The accom- 
panying form has been found best suited 
for this purpose. 

The card index may be made out from 
the tables of contents before clippings 
are made. If the article is to be kept 
intact in the magazine, the name, date, 
volume, number and page of the mag- 
azine are given, as shown in the sec- 
ond item above. If the article is to be 
clipped and bound, the name, date, binder 
number, and article number are given, as 
shown in the first item. The cards are 
then filed in alphabetical order so that 
they can be readily found. 


Cross INDEXING 


As most magazines are printed on both 
sides of the page, it is sometimes neces- 
sary to file two important articles together. 
These may be kept track of by means of 
cross indexing. It will also be found that 
articles filed under a certain heading may 
contain information of importance to a 
person looking up other things. For 
instance, an article filed under chassis 
may contain information on transmission, 
motor, axles, or nearly any automobile 
unit. It is then necessary to use the 
cross index in order that these subjects 
may be found when wanted. 

Elyria, Ohio Epw. M. Wise. 
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What Caused the Explosion? 


The accompanying picture gives a view 
of an automobile engine that was 
wrecked by the bursting of the front cyl- 
inder. This was a four-cylinder en- 
gine of about 35 hp., and had been in 
excellent working order. The car had 
not been taken out of the garage for 
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the remaining gasoline was used in an- 
other four-cylinder engine without giv- 
ing any indication of unusually explosive 
qualities, although from the results of 
the explosion one would think that a 
few sticks of dynamite had been put 
into the front cylinder and then fired. 

L. EARLE BROWNE. 

Roundup, Mont. 
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WHAT CAUSED 


three or four days before the explosion, 
and it can hardly be supposed that any- 
one could have tampered with the en- 
gine. As can be seen, the front cylinder 
is literally blown to pieces; the cylin- 
ders being cast in pairs, No. 2 cylinder 
was broken from the crank case. A 
piece of casting was blown practically 
through the radiator, a large piece of 
casting was blown through the right- 
hand mudguard, the wind shield was 
shattered, and the bottom half of the 
crank case was broken into a hundred 
or more pieces. 

When the engine was started up there 
was no one present except the man 
who started it, and he was perfectly fa- 
miliar with it. His only explanation of 
the accident is that he attempted to start 
the engine as usual and only made a 
couple of turns of the crank when the ex- 
plosion occurred 

I can offer no solution of the acci- 
dent, nor has anyone who has looked at 
the engine. I would like to have other 
readers give their opinions as to the 
cause of the explosion. The gasoline 
tank contained some ten or twelve gal- 
lons of gasoline when the explosion oc- 
curred, but it was not ignited. Most of 








THE EXPLOSION ? 


Boring Holes Accurately in 
the Miller 


Since articles on jig boring are in 
order, I would like to present a method 
with which some are familiar, but which 
is not as well known as it should be. 
It is the employment of accurate size- 
blocks or the Johansson standards in con- 
nection with the positive stops on the 
longitudinal feed of the table, and a 
bracket that can be attached either to 
the bearing for the saddle, when a ver- 
tical attachment is used, vr on the bear- 
ing of the column of the machine, using 
accurate size blocks to locate the setting 
in either direction. 

In using the positive stops, care must 
be taken to see that the spot which the 
end of the screw or stop strikes against 
is scraped to a perfectly flat surface, and 
the end of the screw’is smooth and flat. 
In using this method, it is good practice 
to bore one hole, from one edge and 
side of the jig to the limits prescribed on 
the drawing, using any method with 
which the workman may be familiar. If 
it is to be accurately located from two 
edges, a good method is to sketch a piece 
of steel in the chuck, and turn to some 
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standard size, screw or clamp a piece on 
the edge, as at A, Fig. 1, and measure 
between the piece and the plug with size- 
blocks, deducting half the diameter of the 
plug; next measure from the plug to the 
machine table for the second measure- 
ment and bore the first hole. Let the 
stop on the table, using a ys-in. block, or, 
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Fic. 1 

if the Johansson gages are used, the 1v- 
in. block may be used to get the feel. 
Next get the blocks to correspond with 
the center distance of the jig holes and 
add the Ys-in. or yy-in. block, whichever 
was used for a feeler, and gage between 
stop B, Fig. 2, and the spot on the saddle 
of the machine. 

This covers the longitudinal adjust- 
ment. For the vertical adjustment, clamp 
the bracket C on the bearing of the col- 
umn above the knee of the machine and 
use blocks as before: that is, use a feeler 
to set the bracket by and add to this the 
center distance between holes. The rea- 
son for using a feeler is because it is im- 
possible to tell just how tight the stop 
and bracket button are striking their re- 
spective seats. This method is accurate 
and is not very difficult to apply, pro- 
vided that the blocks or standards in the 
shop are accurate and will go together 
without error in size. 

The method shows another adaptation 
of the Johansson standards. It has the 
advantage of being applicable to any ma- 
chine because it does not depend on any 
tripping-slot arrangement in millers that 
do not have vertical feeds. 


New Britain, Conn. W. C. BETz. 








A Speed Changing Device 
In building automatic machinery it is 
sometimes necessary to change the speed 
of certain parts of a machine during the 
operation in such a way that it gradu- 
ally increases or decreases from a cer- 
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tain number of revolutions or a cer- 
tain velocity, to another which is re- 
spectively above or below the original 
one. 

Take for instance the engraving of a 
watch case by means of a brocade or 
damascening machine. The watch case 
revolves while the engraving tool moves 
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some device that will gradually increase 
the speed of the watch case in such a 
proportion that the cutting speed of the 
engraving will always be the same. The 
device described in this article will be 
found to give the required result in a 
very positive and comparatively simple 
way; not only for circular motion, but 











BoRING HOLES ACCURATELY IN THE MILLER 


from the periphery toward the center, 
pressing its cutting point into the re- 
volving case for some parts of each 
revolution and withdrawing it for others, 
thus leaving certain figures on the sur- 
face of the case. 
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Fic. 1. SPEED-CHANGING 


DEVICE 


It is clear, however, that as long as 
the case revolves at a uniform number 
of revolutions, the cutting speed of the 
engraving tool will diminish the nearer 
the latter comes to the center of the 
watchcase, which causes. considerable 
difference in the accuracy of the work. 
It is necessary, therefore, to provide 





also by means of some slight changes, 
for any mechanical motion. 

The cuts show the device constructed 
for the particular case just described; it 
consists of a base A with two uprights B 
and C, as shown in Fig. 1. Each of 
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POSITION OF COUNTERWEIGHT 
AND SCREW 


Fic. 2. 


these uprights is made so as to form one 
upper and one lower bearing which are 
exactly in line with each other. The 
bearings D and E are bored out toward 
the inside of the device to receive the 
steel bushings F and G, which are a good 
Sliding fit, but are keyed to them to pre- 
vent turning. 
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Bronze disks H and /] are keyed to 
and slide on the shafts, being separated 
from the pressure bushings by ball bear- 
ings as shown. Similar sets of bronze 
disks and bushings are placed opposite 
the ones just described and all are 
pressed against the central disk J by 
strong springs. 

This central disk is also made of 
bronze and revolves on a stud set into 
lever K; the lever being counterweighted 
and also connected to the screw L as 
shown in Fig. 2. 

Referring back to Fig. 1, the upper 
pulley M is driven at a uniform speed 
and power is transmitted through the 
friction disks to the lower pulley WN 
which drives the spindle carrying the 
watch case. The bevel gear O driving 
the screw, is connected by suitable shafts 
to the spindle which moves the head 
carrying the engraving. tool across the 
watch case. The engraving tool is set 
at the periphery of the watch case and 
as it gradually moves toward the center 
the bevel gear O revolves and the screw 
is rotated, moving the nut and lever K 
downward increasing the speed of pulley 
N as the central disk J is forced down, 
which of course, makes the watch case 
revolve faster as the engraving tool 
moves toward its center. 

When. the tool reaches the center, an 
automatic device stops the machine and 
the disks and tool are reset for the next 
case. Curist F, MEYER. 

Wyomissing, Penn. 








A Recessing Tool for the 
Turret Lathe 


The illustration shows a recessing tool 
for use in either the screw machine or 
automatic turret lathe. The shank A is 
turned to fit the hole in the turret. The 
front end of the body is slotted at an 
angle to receive the member B which 
carries the cutting tool C. The member 
B is a sliding fit in the slot in the body 
of the tool. 

The back of the body at E is ‘machined 
parallel to the bottom of the slot in 
which the member B slides. A screw F 
holds the member B in place in the slot, 
and the elongated slot D, through which 
the screw F runs, permits the member B 
to slide in the slot. 

The screw F has a washer H under 
its head. The blind setscrew G, in the 
hole tapped into B for the reception of 
the screw F, acts as a check holding 
the screw F when the member B is set 
to the desired sliding fit. 

A coiled compression spring I force 
the member B normally to the position 
shown. 

The action of the tool is as follows: 

After the hole has been drilled or 
bored in the work ready for recessing, 
the recessing tool is brought forward. 
The front of the work coming in con- 
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tact with the surface J of the member B 
forces B back against the pressure of 
the spring J and up the angular sur- 
face, bringing the cutter C into the work. 
When the proper depth of recess has 
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I thought of the following repair: A 
piece of '4x2%4-in. iron, 12 in. long, was 
bent edgeways for the patch and beveled 
on the inside edge to conform to the 
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A RECESSING TOOL FOR THE TURRET LATHE 


been obtained the recessing tool travels 
back and the member B, forced by the 
spring J, slides down the angular sur- 
face and throws the cutter C clear of 
the work. 

I have given no sizes as these tools 
are, as a rule, made to suit individual 
cases. H. L. E. HARTWELL. 

Birmingham, England. 








Pump Cylinder Repair 

I found when taking charge of a steam 
plant a few years ago, among other 
pieces of apparatus, a 10x16x18-in. vac- 
uum pump and jet condenser, with a 
crack in the water cylinder, as shown 
in the accompanying figure. 

I learned from one of the oilers that 
the cylinder had been cracked about two 
years before; that one of the engineers 
had patched it, after a great deal of ef- 
fort, with a large quantity of sheet pack- 














SHOWING CRACK AND PATCH 


ing. He succeeded in partly stopping 
the leak. At the time of which I speak, 
however, it leaked continually and seri- 
ously interfered with obtaining a good 
vacuum. 

I had conceit enough to think I could 
put a patch on that place that would hold, 
but after repeated efforts with all the 
sheet packings and iron and steel ce- 
ments known to me, I lost some of my 
conceit. 

All were failures, and I was consider- 
ing the purchase of a new cylinder, when 


drilled %2-in. holes 2% in. apart, laid the 
piece on the cylinder, covering the crack 
as well as possible. The holes were 
marked, drilled and tapped for %-in. 
studs, 2 in. long, regardless of where they 
came. Then I screwed in the studs and 
placed the patch in position, leaving a 
space of from % to % in. I then placed 
wood forms plastered with clay all 
around the piece, leaving a hole at the 
highest point, after which molten lead 
was poured, the form removed and the 
nuts tightened, at the same time the 
patch was lightly tapped with a hammer. 
The pump was then started, and has been 
running ever since, with never a sign of 
a leak. 

In justice to the iron and steel ce- 
ments, I will say that I think that with 
the same method of repair the cements 
would have been as effective, although 
not as quick to set. 

CHARLES W. Hopes. 
Glens Falls, N. Y. 
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Principal Iron and Steel Ex- 
ports for 1911 


The principal articles forming the 
quarter billion dollars’ worth of iron and 
steel products exported from the United 
States in the calendar year 1911, with 
the approximate value of each based 
upon eleven months’ figures already at 
hand, are: Sheets and plates, 18 million 
dollars; builders’ hardware, saws and 
tools, 17 million; locomotives and other 
engines, 17 million; steel rails, 12 mil- 
lion; pipes and fittings, 12 million; wire, 
12 million; structural iron and steel, 11 
million, sewing machines, 9 million; 
electrical machinery, 8 million, mining 
machinery, 7 million; bars and rods, 5 
million; cash registers, 4 million; pumps 
and pumping machinery, 4 million; print- 
ing presses, 3 million; sugar-mill ma- 
chinery, 3 million; and tin and terne 
plates, nearly 5 million dollars, or five 
times as much as in the preceding year; 
while stoves and ranges, shoe machinery, 
laundry machinery, scales and balances, 
castings, and wire nails each exceeded 
one million dollars in the value of the 
year’s exports, representing for the most 
part increases when compared with ear- 
lier years. 
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Discussion of Previous Question 


Referring to letters and articles previously published 
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Slide Rules for Machine 


Tools 


I have noticed with interest the illus- 
tration of the time slide-rule for planers 
brought out by the Cincinnati Planer Co., 
as described and illustrated on page 993. 
It is essentially the same as those I have 
been making for the last 12 years, except 
that I have always made a study of each 
planer, so as to make an allowance for 
the time lost in stopping and starting the 
table at the end of each stroke, and to 


also arranged some planers with several 
cutting speeds, while the rest were pro- 
vided with two. 

In view of the description given of the 
Cincinnati rule, no further description ap- 
pears necessary for mine, as the rule it- 
self plainly shows its own peculiarities. 
I trust that the Cincinnati Planer Co. does 
not intend to apply for a patent, for I 
never have for mine. 

I have also taken notice of Herbert L. 
Seward’s logarithmic charts for the ready 
solution of the formulas for pressures 





























are readily read like slide-rules by the 
aid of a pair of compasses, in a manner 
that the interested reader wiil have no 
difficulty in studying out for himself. 
CARL F. BARTH. 
Philadelphia, Penn. 








Efficiency of Automobile 
Gears 


C. H. Logue in his article on this sub- 
ject on page 821, Vol. 35, has certainly 
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allow for the necessary overrun. These 
together amount to an appreciable length 
of time, particularly on short strokes, 
For this reason, my rule has one of its 
slides made to receive interchangeable 
sticks that carry the particular properties 
of each individual planer. Fig. 1 shows 
the last rule of this kind made by me; 
namely for the Watertown Arsenal. The 
stick shown inserted is for a planer 
known by the symbol 10 PL. It is one 


provided with five cutting speeds, but 
only one return speed. 

The first rule of this kind was made 
for the Bethlehem Steel Co., where we 





on cutting tools, as given in F. W. Tay- 
lor’s “On the Art of Cutting Metals.” One 


of these charts appears on p. 934, 
Vol. 35. 
These charts apparently represent a 


novelty, though I do not see that they 
are in any way better than the slide-rules 
shown by Figs. 2 and 3. These I have 
been making for the ready solution of the 
formulas referred to, since long before 
they were published. 

These slide-rules themselves are, of 
course, the handiest, but even the photo- 
graph appears handier to me than the 
charts, as they take up less room and 





stated a good many things, perhaps indis- 
and has drawn certain 
his data that seem open to 


criminately, 
clusions from 
objection. 
The high-speed multicylinder engine 
of the modern automobile is of necessity 
set lengthwise in the frame, so that in 
transmitting the power to the road 
wheels, are forced to employ one 
right-angle drive and at least three, pref- 
erably four, alternative gear reductions. 


con- 


we 


CLASSES OF GEARS 


Mr. 
the types 


Logue enumerates and classifies 
of gearing at our disposal, 
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both for the right-angle drive and for 
the reductions, and gives eleven gov- 
erning conditions that must be satisfied, 
if silence and efficiency are to be ob- 
tained. We may employ three general 
classes of gears: Spur gears for paral- 
lel shafts; bevel gears for shafts set at 
an angle in the same plane; skew gears 
for shafts not in the same plane. Mr. 
Logue holds that these three classes 
really belong to two basic types—spur 
gears and bevel gears. 

But is this a sound distinction? Would 
it not be nearer the mark to say that one 
fundamental type of gear, including spur, 
bevel and helical, connects shafts in the 
same plane, whether parallel or at an 
angle, and that the other fundamental 
type of gear, including spiral, worm, and 
skew bevel, connects shafts not in the 
same plane? In the first type of gear 
(shafts in the same plane) contact of 
the teeth is over the whole width of the 
face, and there is no sliding along the 
line of contact, but only across it. 

In the second type of gear (shafts 
not in the same plane) the contact is 
only on a series of points, with the ex- 
ception of very accurately made skew 
bevels. Each point of contact moves 
along the face of the tooth, as well as 
across it, and since the load is taken by a 
few points instead of by a line, the in- 
tensity of pressure is much greater than 
in the other. type of gear. The move- 
ment of the points of contact is really 
more of a rubbing than a sliding action 
and is not only destructive to the gears, 
but is also very wasteful of power. 

If we examine the observed efficiencies 
of various types of gear, we see that they 
fall more readily into the two classes 
indicated above than into Mr. Logue’s 
classification. The efficiency of good 
bevel gearing is as high as that of spur 
gearing, namely 0.97; while the effi- 
ciency of the spiral and worm gearing is 
rarely above 0.85. This difference in 
efficiency shows that there is a radical 
distinction between the two classes, and 
is readily accounted for by the rubbing 
action described above. 

The reason that spiral and worm gears 
are so widely used is that they run very 
silently, even if careiessly assembled; 
for not only are several teeth in con- 
tact at once, but also the impact of one 
tooth on another is greatly reduced by 
the rubbing action. Some automobile 
makers spend as much care on a worm 
drive as on a bevel drive and are quite 
satisfied to secure silence by sacrificing 
efficiency to some extent. Other makers 
regard the worm drive as ideal because 
it does not announce its faults to the 
world at large in the noisy way a bevel 
drive does. Bevel gears undoubtedly pro- 
vide a superior drive, but they must be 
very accurately made and very carefully 
assembled if silence is to be obtained. 
However, the fact that hundreds of silent 
bevel drives are running on taxicabs at 
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the present time, is evidence of their 
commercial utility. 


BEVEL GEAR DRIVE 


Having decided that bevel gearing is 
the best form of right-angle drive to 
employ, we have next to consider the 
relative positions of the bevels, the gear 
box and the back axle. The three princi- 
pal arrangements of these parts are: 

a. Gear box close to the engine, bevels 
in the back axle. 

b. Gear box on the back axle, with 
the bevels before or after the gear re- 
ductions. 

c. Gear box and bevels on the frame 
of the car, with chain drive to the back 
wheels. 

Whichever arrangement is adopted, the 
right-angle drive is running continuously 
whether the speed reductions are in ac- 
tion or not, hence the bevels should be 
placed where the conditions are most 
favorable to efficiency. 


POSITION OF THE GEARS 


Mr. Logue compares an automobile 
transmission to the gearing of a modern 
driller, and advocates placing the bevels 
between the engine and gear box, where 
the load is light and the speed is high. 
Now a driller is a very different story 
from an automobile and though there 
are excellent reasons for taking the 
bevels away from the drilling spindle, 
they do not apply to a back axle. If we 
examine the table of power losses given 
by Mr. Logue for a pair of Humphris 
gears, we shall not find that light load 
and high speed are the most efficient 
conditions, but the reverse. The fol- 
lowing figures show the losses in power 
of a 13.8 hp. drive at the various speeds 
given by Mr. Logue. 


Speed Loss 
in r.p.m in hp 
13.8 hp. at 1260 1.10 
1120 0.8 
980 0.5 
840 0.48 
700 0.36 


These figures show that where a pair 
of gears of the spur or bevel type have 
to transmit a certain horsepower, the 
most efficient conditions are a big load 
and low speed, so we see that the best 
position of the bevels is near the final 
drive and after the speed reductions. 

The speed reductions may be obtained 
in three distinct ways, by means of 

a. Sliding gears. 

b. Dog clutches engaging gears al- 
ways in mesh. 

c. Epicylic gears operated by 
brakes. 

Gear boxes of type a are cheap and 
fairly efficient if well made; but are not 
so durable as those of type 6 which are 
more efficient, more expensive and not so 
compact. Epicyclic gears c¢ are theo- 
retically ideal, but they are very expen- 
sive to make well and require continual 
adjustment. 


hand 
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POSITION OF THE GEAR Box 


As regards the position of the gear 
box, Mr. Logue wants to keep it away 
from the engine on account of the heat. 
He wants to put it on the back axle so 
as to obtain a light driving shaft. If the 
engine habitually gets hot enough to 
heat the gear box a divided underscrew 
will greatly improve matters, but this is 
rarely necessary. 

The back axle being a weight not sus- 
pended on springs, should be kept as 
light as possible and the saving in a 
light shaft is more than lost in the ex- 
tra weight on the axle. By placing the 
gear box near to the engine we secure 
easy and permanent alignment of the 
shafts and clutch member, but the best 
construction is to attach the gear box 
directly to the engine crankcase so that 
both form one unit. However, where 
this practice is not followed the gear 
box should be as close as possible so as 
to minimize the effect of unavoidable 
distortions of the frame. 

It is a further advantage that we may 
use a long driving shaft which is of much 
greater importance than using a light 
one, as it greatly reduces the work of 
the universal joint. The only point in 
favor of placing the gear box on the 
axle is to enable the use of a tong, light 
driving shaft. 


THE COLLINS TYPE 


The Collins transmission illustrated 
by Mr. Logue is surely an example of 
what to avoid as it only contains two 
speeds and reverse and there is no pro- 
vision whatever for taking the end thrust 
of the bevel pinions. Every bevel pin- 
ion, even if running in a plain bearing, 
should be provided with a ball-thrust 
washer. To obtain a silent drive the 
bevel pinions should be made with an 
allowance for grinding on the shoulder 
that supports the thrust washer and 
small amounts must be taken off this 
shoulder until the pinion meshes nicely 
with the gear. 

As regards the tooth form, the invo- 
lute stub tooth with 20-degree pressure 
angle seems to be the coming thing; 
though whether this is to be obtained 
by making the tooth all addendum and 
no flank, or by merely shortening the 
normal tooth form by “topping” is still 
a matter of opinion. 

There is no doubt that if the automo- 
bile transmission is to be made more 
efficient, it must be accomplished through 
refinements in manufacture rather than 
radical changes in design. 

R. O. HERFORD. 

Cheshire, England. 








Returns from 9 locomotive builders in 
the United States and 3 in Canada, com- 
piled by the Railway Age Gazette, show 
that 4755 locomotives were built in these 
countries in 1910, against 2887 in the 
preceding vear. 
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Engineers’and Mechanics’ Handbooks 


The preservation of data in a form 
which shall be both convenient and ac- 
cessible for reference and also for add- 
ing new matter or removing old matter 
involves a methodical arrangement of 
some sort, and ultimately some kind of 
an index. Actual utility will determine 
the efficiency of any method used. 

The methods considered herein are the 
result of many years’ experience with a 
file of engineering data of ever-increas- 
ing scope. One by one, various meth- 
ods involving the usé of shears, paste- 
pot, envelopes, index cards, boxes and 
ink, have been discarded as requiring 
too much time in preparation, too many 
false motions in handling and consulting 
the files, and lack of accessibility of 
the desired information. 


THE IDEAL FILE 


An ideal file for everyday use should 
contain all the cumulative information 


Lathe, hori- 





Turning-machine tools 
zontal. 

Turning-machine 
horizontal. 

Turning-machine tools—Special, 
tomatic, horizontal 


1 

2 tools—Turret 
3 

4 Turning-machine tools—Turning-mill 
5 

6 


type, 


au- 


type, vertical. 
Turning-machine 
vertical. 
Boring-machine 
ary type. 
Grinding-machine 
apparatus. 
8 Planing-machine tools. 
9 Planing-machine tools—Shaper 
slotter type. 
10 Planing-machine tools—Gear, special, 
automatic. 
11 Milling-machine 
combined. 
12 Milling-machine 
ioe 


tools—Turret type, 


tools—Work station- 


tools and abrasive 


and 


tools — Horizontal, 


tools—Vertical, pro- 


filer. 

13 Milling-machine tools—Gear, cam, 
special, automatic. 

16 Drilling-machine tools—Upright, rad- 
ial, gang. 

17 Drilling-machine 
spindle, special. 

19 Machine tools, shop tools, shop equip- 
ment. 

20 Fixtures 


Multiple 


tools - 


and holding devices. 


21 Cutting and forming tools and de- 
vices. 

2 Appliances and attachments. 

23 Apparatus—Prime movers. 

24 Equipment and devices (not other- 


wise classified). 
25 Hand tools and instruments—Gages. 
26 Motor drives. 
27 Industrial engineering. 
28 Plants and departments. 


TABLE 1 


of a specific nature, in one place; and 
it should be as convenient to take these 
data to the drawing table, desk, or even 
out into the shop, as to take along 
“Kent” and slide rule. The handbook 
should be at hand when needed. 

Most modern technical and _ trade 
journals are bound up 9x12 or 9x6 inches 
approximately, and as it is a conveni- 
ence to have specific data in a specific 
place, loose-leaf binders measuring 9x7 
inches will be found very useful. One of 
the seven inches is used for a binding 
edge; all full sheets, 9x12 inches, as, 
for example, a page of the AMERICAN 
MACHINIST, being folded 9x7 _ inches, 
with the top used as a binding margin. 





By William E. Choate * 








Every young engineer 
starts a note or scrap book 
of his own and almost in- | 
variably finds it unsatis- 
factory in many ways. 








The plan shown has 
proved satisfactory to its 
user and may help others 
to solve one of the prob- 
lems that confront all en- 
gineers in some form or 
other. 











Visible 
Mass. 


the 
Salem, 


*Treasurer of Addressing 


Machine Co., 
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Pressboard covers about ‘/, of an 
inch thick are light, stiff, durable and 
inexpensive, costing about 3 cents per 
pair. One of them is lichtly scored with 
a knife, 34 of an inch from, and along 


(Not otherwise classified) 


19 Machine tools, shop tools and equip- 
ment. 

a Punch presses—Sub presses. 

b Punch’ presses—Hydraulic, special, 


automatic. 

ec Punch presses—Kick, hand 

d Wire forming and special 

e Engraving—Die sinking, filing. 

g General machines and devices (for 
performing operations). 

h Hammers—Drops. 

i Riveters—Swaging 

k Keyseaters—Broaching. 

m Sawing—Cutting off. 

p Portable machine tools 
apparatus. 

r Rolls. 

s Slitters—Shears. 

t Threading—Tapping 

w Watchmakers’ tools 
machinery 


and welding 


and _ precision 


x General shop equipment — Vises, 
clamps, stands, benches, lockers, 
trucks. 

TABLE 2 

the edge on the long (9-in.) side to 

form a hinge top. It must not, however, 

be scored too deeply. These covers 


will stand the bite of spring clips, which 
as a rule are superior to other methods 
of fastening, where frequent reference 
is made to the file. 


How It Looks 


Fig. 1 shows the handbook. For last- 
ing use in the shop, the back is made of 


DXXXX tinplate, the top of rubber- 
coated cloth, one edge of which is turned 
under and fastened to hold a wire rod 
to make it lie down. A 34x9-in. strip 
of tinplate is used on the binding edge 
of the top, where the spring clips come. 
This makes an indestructible and par- 
tially dirtproof cover and its contents 
of diagrams, standard part lists, settings, 
feed and speed data, elemental opera- 
tion schedules, etc., are always easily 
available. 

Figs. 2 and 3, show the form of spring 
clips in use. While the clip shown in 
27 Industrial engineering 


a Safety devices and methods—Hygiene. 
b Tests—Analyses (materials). 


c Tests—Analyses (apparatus, tools, 
devices). 

d Directories—Trade indexes 

e Education—Society, publicity, biblio- 
graphy. , 

f Feeds and speeds. 


h Labor (classification, 
i Inspection. 
k Kinematics and types of construction. 
1 Lubrication. 
m Methods—Processes., 
ards, data. 
n Metallurgy 


data). 
Systems, stand- 


(and formulary). 


o Operation Analyses—Time studies, 
output. 

p Products—Materials, supplies. 

r Reports. 

s Specifications—Contracts, law, pat- 


ents, copyrights 
Transmission and gearing 
v Values—Costs, discounts, 
timates. 
w Civil engineering 
x Mechanical engineering. 
y Electrical engineering. 
z Chemical engineering. 


TABLE 3 


ratings, es- 


27K Kinematics and types of con- 
struction 
27K.1 Housings—frames, stands, bases 

2 Beds—Platens, brackets, girders, 
struts 

3 Bearings fall 

4 Bearings—Roller and pivot. 

5 Bearings—Hydrauli« 

6 Bearings—aAnti-friction metal. 

7 Bearings—Oilless, special 

8 Transmission—Rope, cable 

9 Transmission—Chain, V belt. 

10 Transmission—Belt. 

11 Transmission — Hydraulic pneu- 
matic. 

12 Transmission—Ratchet and tooth 
gearing, angle drives, flexible 
shafts, mechanical clutches 

13 Transmission—Electric, magnetic 

14 Joints and methods of fastening 

15 Feeds—Hopper, chute, belt, bucket 


(for loose articles) 

16 Feeds—-Roll, stack, rod (for sheets, 
rolls and rods 

17 Feeds—Gate, valve, piston (for 
fluids and loose materials) 

20 Application of inks and adhesives 

21 

23 Springs 

24 Wire and sheet-metal specialties, 
utensils, clips, ete. 

25 Bolts, nuts, washers, screws, pins, 
rivets 


TABLE 4 


Fig. 3 is the handiest to use, it is limited 
to a thickness of inch; whereas No. 2 
comes in progressive sizes to take sev- 
eral thicknesses, and requires the use 
of an opening device, shown also in Fig. 
2, and is thus better adapted for the 
more private books and papers. 


EXPANSION AND EVOLUTION 


The provision for expansion and evo- 
lution is of importance in an index. When 
subjects are properly classified, and rep- 
resented by symbols or numbers, these 
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subjects may be correlatively indexed by 
compounding the symbols or numbers. 

Take for example an arrangement of 
subjects outlined in Table 1. The col- 
lation of sketches, illustrations and 
memoranda relating to cutting and form- 
ing tools (see No. 21, Table 1) should 
anticipate an ultimate, if not immediate, 
subclassification of correlation which 
would bring together all cutting and 
forming tool data especially related to 
one variety of machine tool. 

Thus, lathe-tool data should be marked 
21-1 (see No. 1, Table); formed mill- 
ing cutter data should be marked 21-11; 
an illustrated advertisement showing an 
example of profitable milling, and the 





Fic. 2 


and machine, should be marked 
21-11 (or 21-12, or 21-13, as the case 
may be); a motor drive for a planer 
should be marked 26-8. 


fixture 


FURTHER EXAMPLES 


The provision for expansion may be 
seen by reference to Tables 2, 3 and 4. 
Machine tools, not otherwise classified 
(see No. 19, Table 1), will be found un- 
der the expanded No. 19, (see Table 2). 
Tne question may arise: Why not use a 
new, and higher number for each adi. 
Departments: 


28 Plants and 


Mutside views, 28. 
Inside views, 28.1 

u Assembling Erecting 

b Blacksmith—Forge, annealing, hard- 
ening 

c Core making 

d Drafting Engineering blueprinting 

« Enameling Plating, painting 

f Foundry 

gz trrinding—Buffing and polishing 

h Heating—Lighting, power! 

i Inspection 

j Jig and tool making 

1 Laboratory 

m Machine departments (not otherwise 
classified) 

o Office Organization, administration 

p Pattern—Millwright, flask, crating 

r Rough and finished stores, byproducts 
supply and tool 

s Screw Machine Bar stock, turret 

t Chuck work—Turrets (horizontal and 
vert il 

w Special 

TABLE 5 
tional type, or class’ The answer is, 


that it is easier to memorize a few num- 
bers of sufficient scope, if proper al- 
lowance is made for division and subdi- 
vision. 

The use of the one number, 27, to 
cover the scope of industrial engineering 
as indicated, may seem to be somewhat 
limiting, but this is not the case as its 
practicability has been established by 
test. 

Referring to Table 3, it will be seen 
how unlimited its scope is. If a type of 
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construction may be of general applica- 
tion, as, for example, a ball bearing, it 
should be marked, 27K3. If, however, 
it should be a type of shaper ram con- 
struction, it should be marked 27K9 (see 
Table 4). 


ANOTHER ARRANGEMENT 


Table 5 outlines another arrangement 
of subjects, and its operation is indicated 
as follows: A method, or process for 
blacksmith shop is marked, 27M-28B 
(see Tables 3 and 5). A list of local 
pattern shops should be marked, 
27D-28P. An exterior view of a power 
plant would be marked, 28A; and an 
interior view of a core shop would be 
marked 28.lc, etc. 

It will be noticed from the foregoing, 
that while, for example, all methods and 
systems appear under the file No. 27M, 
blacksmith-shop methods are segregated 
and are marked 27M-28B, and cost sys- 





tems are quickly located, because they 
are marked 27M-280. 

A miscellaneous section in a filing sys- 
tem is a mark of both insufficiency and 
inefficiency and its use should be avoided. 








The New York Automobile 
Shows 


The National Automobile Show at 
Madison Square Garden, Jan. 6 to 20, 
1912, marked the twelfth yearly exhibit 
of the industry, which has grown at such 
a rapid pace. Automobiles have become 
so standardized as to present few marked 
changes over previous years, the most 
marked feature of the year being the 
fairly general introduction of self-start- 
ing devices on many of the medium- 
priced cars. In this, as in the use of the 
six-cylinder engine, they have followed 
the lead of Alexander Winton, one of 
the pioneers in the automobile industry. 

Some of the starters use acetylene 
gas from the lighting tank, while others 
use compressed air, furnished by small 
pumps, the same pumps furnishing air 
for tires, while at least one car uses 2n 
electric device, in which the car drives 
a small motor-generator, which charges 
a storage battery and is in turn driven 
by this to start the engine. The same 
battery lights the car and supplies igni- 
tion to the engine. 
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There is also a growing tendency to 
place the steering wheel at the left, fol- 
lowing the Ford lead, which is also true 
of the central control for speed changes. 
Some of the electric vehicles are break- 
ing away from the conventional hood as 
a place for batteries, a car being designed 
without attempting to have it appear as a 
gasoline-driven machine. 

The Knight engine has been adopted 
by three cars and is naturally attracting 
considerable attention. Engineers are, 
however, by no means universal in the 
belief that this is the coming motor, al- 
though it undoubtedly eliminates the 
noise of the valve. The newest device 
shown for accomplishing this same result 
is perhaps the Mead motor, which instead 
of adding complications reduces the num- 
ber of parts over the ordinary type of 
four-cycle engine. 

There seems to be no marked increase 
in the number of builders of either air- 
cooled or.two-cycle engines, although 
those which are being built seem to enjoy 
a good reputation and do a good busi- 
ness. 

A growing tendency for casting cyl- 
inders en bloc is noticeable, this in 
some cases extending to the six-cylinder 
engines, although these are more apt to 
be cast in twos or threes. In spite of 
the growth of the worm drive in England, 
even on touring cars, there seems to be 
little tendency in this country to follow 
this, except in the case of electric 
pleasure vehicles and on motor trucks of 
both kinds. In the same way the friction 
drive seems to be holding its own, with- 
out any marked increase in the number 
of cars using it. 

The show at the Grand Central Pal- 
ace, which is a new building and much 
more attractive as well as safer in every 
way than the old Garden, contained for 
the most part the newer makes of both 
pleasure and business cars. Many of 
the names were entirely new to those 
who had not followed the automobile 
trade very closely. 

A noticeable feature of both shows was 
the growth of the motor-truck industry 
and the extent to which the horse is evi- 
dently being supplanted for business pur- 
poses. The tendency is toward more sub- 
stantial construction and the elimination 
of complicated devices which may lead 
to increased upkeep. 

The work of the Society of Automobile 
Engineers in endeavoring to standardize 
as many as possible of the parts which 
enter into the construction of all cars, 
will do much toward ‘increasing the man- 
ufacturing aspect of the industry, which 
will improve it for both manufacturer 
and user. 

In both shows the absence of ma- 
chine tools and of all but the smallest 
kind of shop equipment was particularly 
noticeable, especially so in contrast with 
former years. 
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Systematic Office Manage- 
ment 


One of the most common objections 
which the hard-headed manager urges 
against modern ideas of shop manage- 
ment is the large amount of clerical help 
required. Of course these modern meth- 
ods are based on the theory of an in- 
creased indirect expense effecting a pro- 
portionately greater reduction in direct 
expense, and there is nothing incompat- 
ible with economic management in this 
point of view. But in many instances the 
manager’s objection is a valid one or 
the hoped-for reduction in shop cost is 
more than offset by the added office 
burden. 

No doubt many of the failures in con- 
nection with these systems can be traced 
to this source. Often, almost before a 
new system is well under way, it is 
found that the number of clerks origi- 
nally planned is insufficient, and a de- 
mand is consequently made on the man- 
ager for more. 

It would be interesting to know how 
often such a situation is attacked in the 
same manner and on the same basis as 
the organizing force under discussion 
would attack a similar problem in the 
shop, namely, not by hiring more men 
but by an effort at systematizing so that 
the same amount of work, or more, could 


AMERICAN MACHINIST 


























Oo @ 
| Ayer iy itt 
| l / , | 











155 


l 











be done by the same men; or by hiring a 
few first-class men to take the place of a 
number of mediocre or poor ones. 

The manager of a large engineering 
works related to us recently some of his 
experiences when installing a new sys- 
tem. The chief clerk in the routing de- 
partment made a request for another 
man on the usual grounds of overwork. 
It was evident that if more help was 
needed at his point, more was or soon 
would be necessary elsewhere. The 
manager further knew that such an in- 
crease, if granted, meant financial fail- 
ure for the system, its abandonment or 
modification, neither of which was de- 
sirable in view of the fact that other- 
wise it was obtaining the desired results. 

He, therefore, made a careful personal 
study of the first department making a 
demand for more men. The work of 
the department was tabulated systemati- 
cally, and time studies made, with the 
result that the work was not only done 
better but was performed with one man 
less than the original number. 

The gain in this particular department 
was not, however, the most interesting 
point, for the manager at once applied 
the same searching methods to every 
clerical department from his own office 
down. The net result was not only an 
actual saving of men and money, and 
probably the salvation of the system, but 
a marked improvement in the work of 
the entire office force. 

The experience of this manager is typ- 
ical. It will be found, in general, that 
the successful introduction of such meth- 
ods will nearly always involve a much 
more careful study of the office problem 
than it had previously received; and 
result in the development of a decidedly 
different pace from the old easy-going 
office routine with which most of us are 
familiar. 








Machine Tool Lighting 


Several articles have appeared in our 
columns emphasizing the economic fea- 
tures of the so called overhead system 
of shop illumination. Modern lighting in 
the shop tends toward this system on ac- 
count of its many advantages over older 
methods, these advantages including a 
superior distribution of the light with 
lamps mounted high, a comparative ab- 
sence of glare, and an improved appear- 
ance of shop sections through the elim- 
ination of numerous drop lamps. 

Effectiveness, however, should be the 
keynote of all industrial ilhumination, and 
obviously cases will arise where individ- 
ual machine tools cannot be satisfactorily 


lighted by lamps mounted overhead. It 
is for the purpose of explaining and de- 
scribing some cases of this kind that an 
article entitled “The Artificial Lighting of 
Machine Tools” has been prepared. This 
article includes the important phases of 
machine-tool illumination, and discusses 
the cost relations of operating the ma- 
chine, the placement of lamps, the scien- 
tific redirection of light rays to De most 
effective at the point of operation, and 
other features. 

It is particularly significant to note in 
this connection the comparative charges 
made against a typical machine tool in 
their relation to the cost of light. The 
cost per hour of the individual lamp is 
found to be approximately one-twentieth 
of one per cent. of the entire charges per 
hour made against the machine. In this 
example the entire operation cost per 
hour amounts to 52.38, or each minute 
is the equivalent of about 4c. The cost 
of lighting this machine amounts to about 
O.lc. per hour; hence any increase of 
production which may equal one-fortieth 
of a minute per hour, or one-fourth of a 
minute per day, due to improved light, 
will actually pay for the entire cost of 
the individual lighting. 

Comparative values like the foregoing 
must, of course, be interpreted with judg- 
ment, but they are significant in as far 
they indicate the low comparative 
operation cost of the light—an item hav- 
ing a far greater inflvence on the work 
than can well be evaluated to fractions 
of a minute, and, therefore, demanding 
a more careful attertion than it has re- 
ceived in the past. 


as 








What is the Difference be- 


tween Jig and Fixture? 


One of the best, or worst, samples of 
confusion in regard to shop terms is the 
indiscriminate use of the terms “jig” 
and “fixture.” This is a problem which 
has been given considerable thought by 
many mechanics, but we do not know of 
a satisfactory definition which allows us 
to place a jig or fixture in its proper 
class without leaving much to the idea of 
the individual attempting the 
classification. 

Webster defines a jig as follows, but 
gives no definition for fixture, as applied 
to the machine shop: 


who is 


JIG A small machine or handy too) 
\ contrivance fastened to in- 
closing i piece of work and having 
hard steel surfaces to guide the tool. as 
a drill, or to form a shield or templat« 
to work to, as in filing 


It is, of course, quite possible that 
there is no excuse for more than one of 
these terms after all. The need of the 
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case, that of knowing what is meant 
by the term, might be served by adopting 
either name and prefixing the designating 
adjective. Planing-jig, drilling-jig, milling- 
jig would leave no doubt in our minds, 
although planing-fixture, drilling-fixture 
or milling-fixture might answer equally 
well except for being longer. 

But there still lingers the old idea of 
a jig as a small device, usually for drill- 
ing, while the term fixture implies, to 
most of us, more elaborate devices for 
holding work for various purposes. If 
any reader can give definitions which will 
enable the terms “jig” and “fixture” to 
be properly used in each case, he will 
confer a favor on the industry. 








Workman and Customer 


Whether or not a shop has work de- 
pends upon whether or not customers 
buy. The responsibility is on everyone to 
turn out a machine that will operate to 
the satisfaction of the buyer. An ob- 
servant foreman was sent out on an im- 
portant repair job. On his return he gave 
a little talk at the next foremen’s meet- 
ing something like this: 

Boys, when I was doing that repair 
job I was thinking all the time that we 








are really working for our firm's cus- 
temers. Our firm is the go-between that 
arranges for us to build machines for 
those who want to use them. If we want 
to keep right on working, we must make 
the machines so well that they will 
satisfy the men who buy them. Then, 
thev will buy more: and there will be 
more work for us. 
Alloys 


It has been said that the engineer of 
the future will be the metallurgist. This 
but emphasizes the growing importance 
and increased use of metallic alloys. 
There was a time when brass, bronze and 
a few white metals were the only al- 
loys commonly known in the machine 
shop. But all this is changed. New 
alloys are being discovered, rare metals 
are being produced in quantities sufficient 
to enable them to enter the market com- 
mercially, and almost any alloy specifi- 
cation can now be met by the metal- 
lurgist. It isno unfounded belief that pre- 
dicts that in the very near future an al- 
loy can be produced to meet any reason- 
able specification of strength, toughness, 
density, color, electrical conductivity, 
magnetic property, melting point, hard- 
ness or ductility. The compounding will 
be done according to established rules. 

This is but one side of the subject, 
however. Investigations are occasionally 
giving us alloys with properties different 
from those known before, at least in de- 
gree—note the high-strength steels of 
construction. Already, when unusually 
severe demands are brought to bear upon 
a machine part it is well to ask, is there 
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not some alloy possessing precisely the 
necessary properties to meet these se- 
vere requirements? It is well to bear in 
mind that machinery-building materials 
are increasing in number with an ever 
widening range of properties, from which 
selections can be made for particular 
needs. 








New PUBLICATION 
THE ORGANIZATION OF WoRKSHOPS. By 
Andre Mayer, engineer and gradu- 
ate of |’ Ecole Polytechnique, Zurich. 
220 6'4x10-inch pages. Illustrated. 
Gauthier-Villars, Paris. 

The book is written in French after 
“Der Fabrikbetrieb” (Factory Manage- 
ment) by Albert Ballewski. The book is 
intended as a practical guide for the or- 
ganization and the management of ma- 
chine and other industrial works. The 
author states that as organization is the 
basis of industrial success and as the 
Germans with their spirit of discipline 
have reached a high degree of perfec- 
tion in organization, he hopes to interest 
French engineers and industrial man- 
agers with the methods and systems that 
have placed manufacturing on such a high 
efficiency plane in Germany. Some of 
the prominent topics which the book 
takes up are: The purchase of an old 
factory, business management, book- 
keeping, the purchasing department, 
general expenses, amortization, inven- 
tory, publicity, the engineering _ staff. 
The organization of the working forces, 
the control over the working hours and 
wages, the methods of cost keeping and 
of keeping stock are treated in detail. 
The book covers a very wide range of 
topics and is interesting. However, it 
contains litth that is new to the Amer- 
ican works manager. 








PERSONALS 


F, L. Morse, treasurer and manager of 
the Morse Chain Co., Ithaca, N. Y., is 
now convalescing from a successful op- 
eration for appendicitis. 

A. W. K. Billings, engineering man- 
ager of J. G. White & Co., New York, 
has become connected with the Bar- 
celona Traction, Light & Power Co., Bar- 
celona, Spain. 

A. B. Chase has been appointed 
superintendent of the Eagle Co., New- 
ark, N. J., succeeding C. H. Newton, who 
becomes mechanical engineer for the 
same company. 

Frank V. McMullin, for some time past 
connected with the United Engineering & 
Foundry Co., Pittsburg, Penn., has be- 
come treasurer of the Pennsylvania 
Forge Co., Philadelphia, Penn. 

F. W. Barkley, until recently a mem- 
ber of the firm of Hanford & Barkley, 
Rochester, N. Y., has become vice-presi- 
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dent and engineer of the American Draft- 
ing Furniture Co., of that city. 

C. W. Barron, who was formerly con- 
nected wtih R. M. Wiggin, Mexico City, 
has become associated with R. W. Cam- 
eron & Co., New York City, with whom he 
will act in the capacity of consulting en- 
gineer. 

William H. Parish, until recently as- 
sistant superintendent of the Ndtional 
Carbon Co., Cleveland, Ohio, has ac- 
cepted a position as commercial engin- 
eer with the Westmoreland Coal Co., 
Philadelphia, Penn. 

Warren P. Valentine has joined the en- 
gineering department of the Westing- 
house Electric & Manufacturing Co., and 
will be in charge of the mechanical-draw- 
ing department of that company’s trades 
apprenticeship school. 


Glenn Muffly, until recently sales man- 
ager of the Adams Co., Dubuque, Iowa, 
has severed his connection with that 
company in order to establish an office 
of his own, as sales engineer, at 101 
North Canal St., Chicago, III. 

James A. Scully, work superintendent 
for the Whiting Foundry & Equipment 
Co., Harvey, Ill., and George E. Jones, 
who has had charge of inspection, super- 
intendent of outside erection and com- 
plaint adjustments for the Whiting 
Foundry Equipment Co., have resigned 
in order to organize Scully, Jones & Co., 
Chicago, III. 








OBITUARY 


Harrison T. Chandler, president of the 
Chandler & Price Co., Cleveland, Ohio, 
died in that city on Jan. 1. He was 71 
years of age, and founded his company 
in 1884, 


John W. Young, vice-president of the 
Chalmers-Williams Co., Chicago, IIl., 
died at his home in that city on Jan. 14. 
In 1890 he was made vice-president 
of the Frazer & Chalmers Co., which of- 
fice he held until 1898, when he became 
European representative of the Allis- 
Chalmers Co. In 1907, on the organi- 
zation of the Chalmers-Williams Co., Mr. 
Young was made vice-president and a 
director of the company. 


F. E. Snow, for nearly 30 years con- 
nected with the Wells Bros. Co., Green- 
field, Mass., in various capacities, died 
on Jan. 6, aged 63 years. 

Mr. Snow joined what became the 
Wells Bros. Co. in 1880, and was actively 
connected, in executive capacities, until 
about two years ago, when failing health 
forced his retirement from active busi- 
ness life. In the public and civic affairs 
of Greenfield, Mr. Snow took a prominent 
part, and on his death various social, 
fraternal and _ business organizations 
passed resolutions of honor and respect. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by 


the editors 














Automatic Fluter 


The machine shown herewith has auto- 
matic table movement and indexing mech- 
anism for the dividing-head spindles. 

A pan is bolted in between the base 
and column of the machine, which eatches 
any overflow of oil from the work and 
carries it to a tank in the base. The 
spindle is of crucible steel, running in 


The reverse of the table is accom- 
plished by a gear box set into the column 
and having mechanism by means of 
which a slight rolling movement of a re- 
verse shaft throws in a sliding clutch and 
reverses the motion of the feed ? 
shaft with a speed seven times as great 
as the cutting feed. 

The spindles in the head center block, 
which drive the work, are connected by 











AUTOMATIC 


phosphor-bronze bearings. The pulley 
is double back-geared to the spindle and 
carries a 4-in. belt. The table bearing 
in the saddle is 24 in. long and 10 in. 
wide. The knee is of the box type, cast 
solid with the saddle, and elevated by 
lever handle and pilot collar on a coarse 
pitch-screw operating in a bronze nut. The 
combination drop arm and braces, cast 
together, are designed to rigidly support 
the cutter arbor. 

The rack-and-pinion type of feed is 
used. There is a crucible-steel worm in 
mesh with a large gear on the pinion 
shaft, the end pressure of this worm be- 
ing taken by a set of ball-thrust bearings 
at each end, the worm turning in both 
directions for the forward and reverse 
movements of the table. 











FLUTER 


spur gears, one of them also carrying 
a worm gear. These spindles are oper- 
ated by a separate universal shaft carry- 
ing a steel worm and sliding clutch. They 
are also locked to position by means of 
an index disk and lever; the lever also 
controls the sliding clutch. At the end of 
the return movement of the table a spe- 
cial trip-dog throws this lever, unlocking 
the index disk and starting the worm. 
As the spindles revolve a pin on the in- 
dex lever drops in the next notch of the 
disk, and also throws out the sliding 
clutch, For different numbers of divi- 
sions a separate disk is furnished with 
the number of notches required, which 
may run from 2 to 24, as specified. 

On this machine, 1'4-in. taps can be 
fluted four at a time, and a special tail 


center block is furnished, by means of 
which taps up to 1% in. may be held on 
centers for squaring the shanks. 

The machine is a recent product of the 
Bickford Machine Co., Greenfield, Mass. 





Motor Field Rheostats 





The Electric Controller & Manufactur- 
ing Co., Cleveland, Ohio, has recently 
placed on the market a new line of 
motor field rheostats for varying the 
speed of adjustable speed, shunt and 
compound direct-current motors. The 
manufacturers claim the following fea- 
tures of design to be of important value: 

The construction is fireproof through- 
out; the face carrying the arms and con- 
tacts is of the best quality Monson slate 
with beveled edges and oil finish; the 
resistance units consist of small! cast-iron 
grids insulated with asbestos and wound 














THe | D RHEOSTAT AND RELAY 


with resistance wire, these units being 
carried by the slate and fastened direct 
to the contacts. 

The resistance wire has an unusually 
low temperature coefficient, so that the 
resistance of the rheostat, for any one 
setting, does not increase with heating, 
and thereby alter the speed of the motor 
which it regulates; an ornamental dial 
plate, carrying the words “fast” and 
“slow,” indicates at a glance which way 
to turn the rheostat handle to obtain the 
desired change in motor speed. By re- 
moving the four corner bolts, the slate 
carrying the resistance contacts and arm, 
can readily be removed from the case: 
any one resistance unit may be removed 
and replaced without disturbing adjacent 
ones An interesting adjunct to these 
rheostats is what has been designated 
the field-rheostat relay. The fileld-rheostat 
relay has been developed to prevent start- 
ing the motor with a weakened field. It 
gives the motor its full field strength and 
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consequently maximum torque, enabling 
it to properly accelerate its load. The 
E. C. & M. motor field rheostat is fur- 
nished either with or without field-rheo- 
It is rated up to and includ- 
220 and 550 volts, 


ara 


stat relay. 
ing 50 horsepower, at 
and in general will provide for a maxi- 
mum speed variation of 4 to 1. 








Scrap Sheet Metal Baling 
Press 


The illustration shows a type of hy- 
draulic press, designed by the Watson- 
Stillman Co., of New York, for baling 
sheet-metal scrap, and installed by the 
General Electric Co. 

This particular type of press takes 
scrap from the floor, compresses the ma- 
terial, pushes the bail out and drops it 
beneath the floor onto a runway. With 
suitable pump and accumulator service, 
this press forms from 15 io 25 bales 
(about 2 to 3 tons of material) per hour. 
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the pressure goes above the figure named, 
and continue in operation until a maxi- 
mum of 4900 Ib. per sq.in. is reached. 
At the instant of highest compression, the 
pump has a maximum duty of about 40 
horsepower. 

Pressure for the cover-closing cylinder 
and for pulling back the ram of the com- 
pression cylinder is furnished at 1500 Ib. 
per sq.in. from an accumulator, served by 
a separate small pump, and loaded with 
about 15 tons of pig iron. 








Driller with Quick Return 


The driller shown herewith has a 
quick return and an adjustable automatic 
ratchet feed. The mechanism is such that 
the operator has only to raise a collar 
which fasténs the quill to the balance 
wheel and spindle, so that the spindle 
may be raised or lowered readiiy with 
the crank. 


The collar A is at all times fastened 




















ScrAe SHEET-METAL BALING 


The press is approximately 23 ft. long, 
4% ft. wide, 44 ft. deep, is set in a pit 
about 6 ft. deep and 30 ft. long, and rests 
on pedestals to give room for repairs if 
necessary. The working parts consist of 
a scrap or pressing box, the top of which 
is flush with the operating-floor line, and 
which has an hydraulically operated cover 
and two opposed hydraulic cylinders. One 
of these closes the box and the other 
compresses the bale and pushes it out. 

The pressing box is 60 in. long by 20 
in. wide by 30 in. deep, which depth is 
reduced to 10 in. by the closing of the 
cover. The larger of the cylinders, at 
the left, closes the front end of the press, 
at the same time acting as a lock to the 
cover when it is closed. It is controlled 
by the same valve as the main, or com- 
pressing cylinder, at the right. The com- 
pressing cylinder is double acting. 

Pressure is supplied to the closing cyl- 
inder and the working end of the com- 
pressing cylinder from a variable-pres- 
sure, belted, hydraulic pump. This pump 
has large pistons, which deliver up to 
1500 Ib. per sq.in., and are automatically 
cut out of action bv the smaller ones as 


PRESS 


to the threaded quill by a key. When A 
is in the lower position, it is held fast 
so that it cannot revolve with the spindle, 
by a stud B engaging in a seat in the 
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top of the main casting, and the spindle 
is fed by the automatic ratchet feed. 

The collar may be instantly raised to 
the upper position with the left hand, the 
right hand remaining on the crank. When 
this collar is in the raised position, it is 
secured to the balance wheel by a sliding 
pin C fitting the hole in the balance 
wheel. In this position the quill and bal- 
ance wheel are firmly fastened together 
and the spindle may be rapidly raised 
or lowered to the full range of the ma- 
chine by simply turning the crank for- 
ward or backward. 

These machines are supplied in three 
sizes, the largest drilling to 1'~ in., by 
the Wiley & Russell Manufacturing Co., 
Greenfield, Mass. 








Adjustable Light Holder 

The adjustable light-holder shown 
herewith can be readily attached to ceil- 
ing, wall or floor and has universal ad- 
justment. - 





ADJUSTABLE LIGHT HOLDER 


The entire bracket is made from bes- 
semer steel, highly polished, nickel- 
plated or oxidized. It its made in sizes 
from two to six feet, varying by halves, 
and the extension rod the same length. 
The socket-clamp, as well as the slack 
support, is insulated from the rest of 
the bracket. 

The holder is a recent development of 
the Ryede Specialty Works. Rochester, 
7. ws 
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High Speed Geared Driller 


The accompanying illustration shows 
a 26-in. swing high-speed geared driller 
recently developed by the W. F. & John 
Barnes Co., Rockford, III. 

The machine is of the sliding head 

















HIGH-SPEED GEARED DRILLER 


type, back-geared, positive power feed, 
automatic stop, and quick return lever 
for spindle. It is equipped with steel- 
crown gearing, double-spline spindle and 
roller-thrust bearing. 

The lower feed mechanism gives uni- 
versal control of the spindle, allowing the 
operator choice of two automatic stops. 
The speed box gives 9 changes of speed, 
varying from 48 to 417 r.p.m. There 
are 8 changes of feed available ranging 
from 0.006 to 0.064 in. per revolution 
of spindle. The machine is capable of 
driving 1'4-in. high-speed drills in steel. 

The driller is 85 in. high, greatest dis- 
tance from spindle to base is 50™% in., 
minimum 20% in. The column is 7 in. 
in diameter and the table has a travel of 
17% in. It will be noted that the table 
has an additional jack support. 








Turret Lathe with Auto- 
matic Feed and Chuck 


The halftones show a turret lathe built 
by the Garvin Machine Co., New York. 
This machine is equipped with automatic 
power feed to the turret, each face of 
which is under the control of an individ- 
ual stop. Cross-slide under adjustment 
is also provided and is operated by a 
screw and handwheel located in front 
of the head. 

The lathe is equipped with an air-oper- 
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ated chuck described in Volume 34, 
Part 1, page 272. Spring-operated chucks 
can also be supplied for use where 
there is no air pressure. 
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of the main roll shaft it is equipped with 
a ratchet crank and ratchet which may be 
fed either backward or forward. The ob- 
ject of this is to thread the stock into 

















Fic. 1. TuRRET LATHE WITH AUTOMATIC FRED AND CHUCK 


The hexagonal turret is shown in Fig. 
2. The flat faces of the turret are tapped 
for four capscrews for securing tools or 
fixtures. The turret rotator B is made 

















Fic. 2. THE TURRET 


in one piece, hardened and ground and 
is secured to the turret by two Woodruff 
keys M. 








Five Roller Straightener 


The straightener shown in the accom- 
panying illustration is built in two styles: 
First it is built without table and legs 
and without clutch and driving pulley. 
When built in this way it is to be at- 
tached on the beds of heavy-power 
presses for straightening stock previous 
to delivering under the dies. In place of 
the pulley near the transmission case 
there is placed either a ratchet or fric- 
tion feed mechanism and this is attached 
to a slotted disk on the outboard bearing 
of the crankshaft of the press, allowing 
the mechanism to act as a roll feed, as 
well as a straightener. 

The other style in which it is made 
is on table and legs, in which case the 
height of the machine is 36 in. When 
made this way it is fitted with a friction 
clutch and shipper arrangement as well 
as driving pulley. On the opposite end 


the rolls by hand; also in case the stock 
becomes buckled to allow the turning of 
the rolls either way for the purpose of 
restraightening it. It has for another pur- 
pose better control over perforated ma- 
terial, or material with large holes 
punched therein. 

The drive is through the transmission 
case at the extreme right, in which spur 
gears are connected to the rolls by means 
of universal joints. The main roll, which 
is the middle roll on the bottom train, is 
made positive, as are the two mates on 
either side of it, and is driven direct by 

















FIVE-ROLL STRAIGHTENER 


gearing. These rolls are always posi- 
tive and the adjustment is controlled on 
the upper one. The rolls are 234 in. 
diameter and 10 in. long and the upper 
ones are controlled by means of spur 
gears shown on the top. 

The crank with the spur pinion per. 
mits raising and lowering the upper head 
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to accommodate different gages and 
thicknesses of stock. The over-all height 
of the body proper, without the table and 
legs, is 12 in.; the over-all length, in- 
cluding the driving pulley, clutch and 
ratchet, is 40 in. and the over-all width 
of the mechanism, including the feeding 
tables, is 22 inches. 

The machine is a recent development 
of the Standard Machinery Co., Provi- 
dence, R. I. 








A Tang for Taper Shank 


The illustrations show a tang and socket 
invented by Elmer S. Gross, Harrisburg, 


an 














oo 





Am.MACH, 


Fig. 4 Fia.2 Fig.3 


A TANG FOR TAPER-SHANK TOOLS 


Penn. The end of the taper shank is 
formed as shown in Fig. 1. The socket 
as shown in Figs. 2 and 3, has, besides 
the usual two short slots to ac- 
commodate the tangs A A, Fig. 1. 


slot, 








Taper Turning Tool 


In this tool the taper-bar forces the 


cutter out from the center of the bar, 
thereby insuring the proper taper. The 








TAPER-TURNING TOOL 


pressure of the cut and a small spring 
hold the tool against the taper guide. The 
cutter is mounted in a vertical slide, 
which is connected by means of the long 
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adjusting screw shown to the L-shaped 
piece, to which the taper-bar engages. 
This taper-bar is held in position by the 
bolt shown, which is screwed into the 
head-cap of the machine. The back rests 
precede the tool and work against the 
straight diameter of the work. 

The tool is a recent development of 
the Acme Machine Tool Co., Cincinnati, 
Ohio. 








Adjustable Drawing Table 


The drawing table shown in the ac- 
companying illustration is of rigid con- 
struction, having a wide range of adjust- 
ment both vertically and horizontally. 

The top is 1\%-in. pine, and the draw- 
ers oak-trimmed, maple, 3-ply runner. 
The castings are enamel finished. The 
tables are made in three sizes with bases 























ADJUSTABLE DRAWING TABLE 


42 and 48 in. wide, carrying tops from 
37x48 to 48x72 inches. 

This table is a recent product of the 
American Drafting Furniture Co., Roch- 
ester, N. Y. 








A Shim for Bearings 


shows a new and rfe- 
shim, composed of a 


The halftone 
markably clever 

















THE LAMINATED SHIM 


series of layers of brass 0.002 in. thick, 
firmly held together by a film of solder 
of no appreciable thickness. Adjustment 
is made by lifting one end of one or 
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more of the layers and peeling off. The 
rest of the shim remains as solid as 
ever after the layers are removed. This 
shim is applicable to all classes of ma- 
chinery where split bearings are used and 
should be specially valuable for marine 
engines. It is manufactured by the 
Lindhe Shim Co., New York City, N. Y. 








A Valve for Jolt Rammers 


The operation of the valve will be 
understood from the following, and ref- 
erence to the sectional view of a 24-in. 
jolt ramming machine, with table 72x72 
in., and capacity to ram molds weighing 
12 tons. 

Air entering at A passes around the 
stem of the valve B to the bent tube C. 
From this tube it enters the space in the 
side of the main plunger at D. Through 
the port E it reaches the cylinder and 
raises the main plunger with its mold 
table. As the lower edge of the packing 
ring on the main plunger uncovers the 
exhaust port F, the rising shoulder G of 
the main plunger obstructs the entering 
air. 
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VALVE FOR JOLT RAMMER e 





The exhaust open and the entering air 
blocked off, the pressure falls rapidly 
under the main plunger, and while the 
table is falling to impact, the valve B 
blows up into the reduced pressure in the 
cylinder and stops positively the entrance 
of air. The pressure which forces the 
valve B up is line pressure introduced 
through the by-pass H, and this pressure 
holds B up, with air cut off, until, just 
before impact, the projecting part J of 
the main plunger forces the valve B 
open and readmits air for the next blow. 
No springs are used in either the valve 
or the machine. 

Thus it is seen that the valve of this jolt 
ramming machine is actuated by the air 
independently of the velocity of the rising 
table, without imposing any burden upon 
the entering air column. The valve B is 
carried in a readily removable plug J. This 
valve and molding machine is built by the 
Mumford Molding Machine Co., Plain- 
field, N. J. 
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Fire Loss in the United States 


The accompanying chart shows the 
progress historically of fire losses (build- 
ings and contents) in the United States 
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depicting the total fire loss, in tens of 
millions of dollars, shows the greatest 
rate of increase at practically every 
point across the chart. 

This loss is growing faster than the 
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extreme losses one year and consider- are seen in the two upper curves show- 


ably lower losses the next, the chart has 
been compiled on a basis of averages for 
six years, and is so plotted. There are 
five curves presented, of which the one 


ing, respectively, the fire loss per capita 
and the fire loss per thousand dollars of 
national wealth, each of which is now 
well above the two-dollar mark. 
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During the 36 years covered by the 
chart, the fire loss in the United States 
has amounted to the stupendous figure 
of $5,120,622,540. This is more than 7 
per cent. on the average value of na- 
tional wealth during this period. As a 
matter of fact, the present annual gain 
in wealth, which is about $4,600,000,000, 
represents only the capital at 5 per cent., 
of our annual loss of $230,000,000 per 
year. 








Museum of Safety Awards 
Medals 


The American Museum of Safety 
awarded the gold medals for 1911 at the 
annual exercises held in the United En- 


gineering Societies Building, Jan. 18. 
Three medals were awarded: 1. The 
Scientific American medal for the most 


efficient safety device invented during the 
last three years, to the Norton Co., 
Worcester, Mass., represented by Geo. 
N. Jeppson. 

2. The Travelers Insurance Co. medal 
to the American employer who has done 
the most for the protection of the lives 
and limbs of his workmen by means of 
safety devices for dangerous machines 
and processes, the Pennsylvania Railroad 
Co., represented by W. W. Atterbury, 
vice-president, in charge of the operating 
department. 

3. The Louis Livingston Seaman medal, 
for progress and achievement in the pro- 
motion of hygiene and sanitation, and 
the mitigation of occupational diseases, 
to Dr. A. H. Doty, sanitary officer, port 
of New York. 











Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 

















Meta, WorkKING 
NEW ENGLAND 


G. C. A. Fuller is building a brick gar- 


age, 48x60 ft., rear of 189 Hampshire St., 
Springfield, Mass 

The Bangor & Aroostook R.R. will re- 
build its roundhouse, recently destroyed 
by fire and also an adjoining machine 
shop at Houlton, Maine 

The Donovan Harness Co., Lowell, 
Mass., has erected a new building for 
harness manufacturing and automobile 
repairing. The cost is about $35,000 

The Knowiton Machine Co. West- 
brook, Maine, has been organized to 
manufacture and deal in machinery and 


John D. Knowlton, Westbrook, 


is president. 


engines 


The Star Pin Co., of Shelton, Conn., 
has had plans drawn for an extensive 
addition to its factory It will be 24x111 


re. 


Robinson, 


brick L, Ww. 
New 


high, of 


865 Chapel St 


two stories 


Haven, is 


the architect 
The \dams Gas Engine & Tool Co., 
Greenwich, Conn., has incorporated with 
$50,000 capital to manufacture gas en- 
gines and special tools Incorporators 
are Charles KF Waterbury, Hezekiah 
Weed and Walter H. Adams. 
MIDDLE STATES 
The Toledo Steel Spring Co., Toledo, 
Ohio, has been incorporated, to make 
steel springs 
The Pennsylvania Railroad Co. will 


build a 
dianapolis, 
The Harris 
Ohio, is in 
drilling 
The plant of the 
Weather Strip Co., 
destroved by firs 


roundhouse In- 


Ind 
Automatie 

the 

machine 


new and shop at 
Press Co., Niles, 
market for a multiple 
Metal 


was 


Chamberlain 
Detroit Mich., 


Auto Plow Co., 


ove 


The 
\\ ipakor ela 


Thompson- Bre ese 


Ohio, will rem its plant 


Ma 


Construction Co 


oses to erect a $25.000 


The Perfection Spring Co Cleveland, 


Ohio, maker of iuto springs, has put 


d land fo i new plant 
the 


Cin- 


Machine 


ell-Connet 


tools will be purchased by 


Manufacturing Co., 
nnati, Ohio N \ 


Boer is manage! 


The Globe Realty Co Indianapolis 
Ind., will build an automobile garage to 
cost $21,000, at 431 North Capitol Ave 

The Fulton Machine & Vise Co., Low 
ville, N. Y., will erect an addition to its 
foundry Work to be started in the 
spring 

The repair shop and other buildings 
of the Hocking Valley R.R. Co., at Wal. 
bridges Ohio, were completely destroyed 
by fire 
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The Selby Shoe Co., Portsmouth, Ohio, 
will increase its power-plant facilities. 
\ traveling crane will be required among 
other equipment. 

The Chase Motor Truck Co., Syracuse, 
N. Y., is contemplating another addition 
to its plant, in view of its constantly in- 
creasing business. 

The New Process Raw Hide Co. of 
Syracuse, N. Y., has plans for an addi- 
tion, 30x60 ft., for manufacturing raw- 
hide and steel gears. 

The North East Electric Co., of Roch- 
ester, N. Y., manufacturing automobile 
starters, is planning to increase its 
equipment and output. 

The Champion Register Co., Cleveland, 
Ohio, is in the market for new machine 
tools. The company manufactures mer- 
chants account registers. 

The Automatic Wagon & Truck Co., 
Philadelphia, Penn., has been incorpor- 
ated to manufacture motor trucks of all 
kinds. Capital, $100,000. 

The Mlinois Malleable Iron Co., of Chi- 
cugo, Tll., has purchased a 132x660-ft. lot 
to enlarge its present plant, at Welling- 
ton St. and Ashland Blvd. 


The Western Steel Car Co., of Chicago, 
lll, will build a two-story brick addition 
to its plant at Howard Ave. and One 
Hundred and Thirty-sixth St. 


The Buffalo Metal Furniture Co. is 
building an addition to its plant, at 1511- 
1518 Niagara St., Buffalo, N. Y. It will 
be of brick, mill construction. 


Manzel Brothers, Buffalo, N. Y., are 
erecting a factory and office building at 
that point, one story, 200x60 ft., wherein 
they will manufacture oil pumps. 


Plans will soon be announced by the 
Simplex Automobile Co. for the erection 
of a large plant at Webster Ave. and 
Pomeroy St., Long Island City, N. Y. 


The Anderson Tool Co., Anderson, Ind., 
Cc. W. Hooven, president, is contemplat- 
ing the construction of a two-story fac- 
tory at Jackson and Twenty-third Sts. 


The Walderaft Co., Indianapolis, Ind., 
has been incorporated with a capital of 
$5000 by W. P. and 1. S. Baker and M. K. 
Baird to manufacture stencils and dies. 


The Louden Machinery Co., of Fair- 
ficld, manufacturer of barn equipments, 
hay tools, ete., is contemplating the 
erection of a branch plant at Albany, 
a 

The Aluminum Specialty Co., which 
has been in business at Fulton, N. Y,, 
for several months, is about to install 
new machinery to provide for increased 
output 

The Brown Co., of Syracuse, N. Y., has 
plans for a two-story building, 50x160 
ft.. for making automobile specialties, 
which will increase its capacity consid- 


erably 


The Monroe Steel Casting Co.. of Mon- 
roe, Mich., has been incorporated with 
a capital of $50,000 to manufacture 
steel castings. \ foundry will be 


erected 


The Foyer Safety tazor Co., Cleve- 
land, Ohio, has been incorporated to 
manufacture safety razors. F. F. Gling- 
man, A. Foyer and T. J. Ross are the in- 


corporators. 


The Trio Horn Manufacturing Co., 
Conneaut, Ohio, has been incorporated 
with a capital of $25,000 to manufacture 
a recently patented avto horn F. E. 


Gordon is president 
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Several additions will be built to the 
plant of the Kirk-Latty Manufacturing 
Co., Cleveland, Ohio. The firm manufac- 
tures nuts, bolts, screws, metal toys, etc. 
S. D. Latty is president. 

The Continental Supply Co., Youngs- 
town, Ohio, has been incorporated to 
manufacture well supplies, ete. Capital, 
$1,000,000. Incorporators, C. D. Hine, 
J. B. Kennedy and C. A. Manchester. 


The Wilcox-Hoyt Manufacturing Co., 
Indianapolis, Ind., has been incorporated 
with a capital of $10,000 by R. A. Wilcox, 
H. E. Wilcox and F. R. Hoyt to manue- 
facture electric devices for automobiles. 


Plans have been prepared for the con- 
struction of a new round house and ma- 
chine shops at Superior, Wis., for the 
Lake Superior Terminal & Transfer Co. 
Construction work will.start this spring. 


Scully, Jones & Co., of Chicago, IIL, 
has been incorporated, with a capital of 
$15,000, to manufacture steel and iron. 
James A. Scully and Geo. E. Jones are 
the incorporators. 


The Hess-Bright Manufacturing Ce., 
manufacturer of ball bearings, has let 
a eontract for a two-story factory, 
205x218 ft., at Front and Erie Aves., 
Philadelphia, Penn. 


The Ohio Tool Co., with plants at 
Auburn, N. Y., and Columbus, Ohio, is 
considering the advisability of combin- 
ing its two plants and concentrating 
operations at Auburn. 


The J. J. Vollrath Manufacturing Co., 
Sheboygan, Wis., announces that exten- 
sive building operations in the foundry 
and stamping departments will be made 
during the coming vear. 


The Cherry Tree [ron Works will 
erect a plant for the manufacture of gas 
fans adjoining its present plant at Cher- 
ry Tree, Penn. The first building is 
now in course of erection. 


The American Motor Cycle Co., Brock- 
ton, Mass., decided to remove its plant 
to Lima, Ohio, where it will occupy the 
old Humane Horseshoe Works and man- 
ufacture runabout automobiles. 


Bids will be received at the Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., until 11 a.m., Feb. 
17, for building a reforming plant at 
the naval magazine, Fort Mifflin, Penn. 


The Independent Saw Filing Co., 
Elizabeth, N. J., was incorporated, Jan. 
% to manufacture, repair and file saws 
of all descriptions The incorporators 
are Barnet, Max and Isadore Seig- 


meistel 


The Hoosier City Boiler Manufactur- 
ing Co., Marion, Ind., has been incorpor- 
ated with a capital of $100,000 by J. I. 
Stephenson, J. M. Brocher, J. A. Se- 
bastiana, J. M. Stephenson and M. A. 


Downing 


The Panwood Manufacturing Co., 
Grand Rapids, Mich., has been incorpor- 
ated with a capital of $60,000 to manu- 
facture and deal in automobile acces- 
sories of all kinds. Robert G. Woodcock 
is interested. 


Plans have been completed by the 
Harley-Davidson Motor Co.; manufac- 
turers of motor cycles, for the erection 
of a five-story concrete factory, 87x135 
ft.. at Thirty-seventh and Chestnut Sts., 
Milwaukee, Wis. 

The Simplex Manufacturing Co, Ane- 


derson, [nd., has been incorporated with 
a capital of $50,000 by W. S. Polling, 
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G. J. Derthick and others, to manufac- 
ture mechanical devices, especially an 
automobile starter. 

The Stromberg Motor Devices Co., of 
Chicago, IIL, has purchased a new seven- 
story reinforced-concrete factory build- 
ing on Twenty-fifth St., west of Niagara 
Ave., also a lot, 67x101 ft., and will oc- 
cupy the same soon. 


The Lake Shore Electric Ry. Co. has 
bought a five-acre tract of land adjoin- 
ing its shops at Sandusky, Ohio. Part 
of the new ground will be used as a 
site for the erection of additional shops, 
work on same to commence within three 
months. 


The plant of the Shirley Radiator Co., 
Shirley, Ind., was destroyed by fire, caus- 
ing a loss of about $125,000, which is 
covered by insurance. Robert Martin- 
dale, of Indianapolis, is president of the 
company and C. H. Gable is superin- 
tendent. 

The Cincinnati Pick & Hardware Man- 
ufacturing Co., Cincinnati, Ohio, has been 
incorporated to manufacture picks, ice 
tongs and hardware specialties. The in- 
corporators are: George Riehl, Catherine 
Riehl, Edna Riehl, Katherine Schutte 
and Theodore Zinke. 

The Hamerly Tool & Machine Co., Wil- 
mington, Del., has heen incorporated 
with a capital of $500,000. The incor- 
porators are: Edward C. Boiser, Francis 
B. Hamerly, Buffalo, N. Y.; L. Clarke 
Welland, Ont., Edwin R. 
Wilmington. 


Raymond, 
Cochran, Jr., 

The Automatic Sprinkler Co., of Amer- 
ica, operating four plants throughout the 
country, has decided to Aismantle two of 
them and consolidate operations in a 
large plant which will be erected on the 
Barberton Belt R.R., at AKron, Ohio. It 
is reported that construction of the new 
factory buildings will commence ‘ this 
coming spring. 


SOUTHERN STATES 


The Baltimore Bridge Co., Baltimore, 
Md., a subsidiary of the Unitel States 
Steel Corporation, will erect an exten- 
sive addition. 

The International Paper Co., Pasca- 
soul, Miss., has awarded the contract for 
the construction of a machine shop and 
office building at its plant on the Escat- 
awpa River. 

The Bureau of Yards and Docks, Navy 
Department, Washington, D. C., will re- 
ceive bids until Feb. 17 for a new foun- 
dry building at the Washington Navy 
Yard. R. C. Hollyday is chief of bureau. 


WEST OF THE MISSISSIPPI 


Construction work will begin at once 
at Fort Worth, Tex., on the new plant 
of the Pierce-Fordyce Co. 


The Atchison, Topeka & Santa Fé Ry. 
Co. will equip its Kingman, Ariz., shops 
so that all machinery is electrically 
operated. 


The Western Steel Foundries Co., 
W. H. Kistler, president, will erect a 
steel-casting plant at \Denver, Colo., 
costing $100,000. 


The Western Pacific Ry. Co. has had 
plans prepared for a round house to be 
built at Marysville, Neb. The work will 
be started at once. 

The St. Louis, Southwestern Ry. wil! 
construct new boiler and machine shops 
at Pine Bluffs, Ark. C. D. Purden, Tyler 
Tex., is chief engineer. 
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Butler Electrical Co. will build 
Perry, lowa, for manufactur- 
The company is capitalized 
Ww. O. Nelson, H. M and W. 
interested. 


The 
a plant, at 
ing motors. 
at $100,000. 
H. Pattee are 


PACIFIC COAST 


The Colons Foundry & Machine Co., 
San José, Calif., will build an addition to 
its plant. 

Bernardino, Calif., 
a commercial 


San 
erection of 


Esler, 
plans for the 
garage and repair plant. 


Lisle 


Wash., 
machine 


Rosalia, plans 


modern 


McAlpine, 
erection of a 
Idaho. 


i. Ke. 
for the 
shop at Grangeville, 
Calif., will 
Antonio St. 


E. Cc. Eddie, Los Angeles, 
build a new machine shop on 


A building permit has been issued. 


It is stated that the Atchison, Topeka 
& Santa Fé Ry. will build a roundhouse 
and repair shop at National City, Calif 

The Stanton City Improvement Co., 


Stanton (Los Angeles post office), Calif., 
has had plans prepared for a commercial 
garage and repair shop 


Diego, Calif., is at 


which 


Bessalo, San 


compan) 


ws Ge 
the head of a 
the erection of a local plant for 
patented wrench 


plans for 
the man- 
ufacture of a 
Sightseeing Co 
plant for its 
will 


(Calif.) 
earage 
department 


Diego 
large 
repair 
Gillespie is manager. 


The San 
will build a 
automobiles. A 


be installed. B. K 

The King-McDonnell Co., 
Calif., recently will 
a machine shop for construction and re- 
McDonnell is head of the 


Sacramento 


organized, establish 


pair work. J 
company. 

Brothers, Los Angeles, 
taken out a permit for the 
machine shop, at San Pedro 
with the proposed 


Cretsinger 
Calif., have 
erection of a 
Harbor, in 
boat-building 

The 
completed 
plant for the 
automobiles, at Springfield, 
President. 


connection 
plant 

Autotruck Co has 
plans for the 
manufacture of commercial 
Welbs 


Springfield 
erection of a 


Ore. 
Stevens is 
The Stege, Calif., Cap Works is having 
plans prepared for a complete new man- 
ufacturing plant, comprising nine build- 
ings, for the manufacture of caps for ex- 
specialties. 


plosives and similar 


A power plant and nine shop buildings 


for manual training work will be in- 
stalled in connection with the new Chaf- 
fey Union High School, Ontario, Calif. 


John Cc. Austin, Los Angeles, Calif., is 


architect. 
The P. A 
cuse, N. Y., 


Silverware Co., Syra- 


negotiations for 


Coon 


has closed 


the erection of a plant for the manufac- 
ture of silverware specialties, at Los 
Angeles, Calif. V. P. Gilbert, Los An- 
gzeles, is architect. 

The garage and repair plant of the 


Automobile Clearing House Association, 


Los Angeles, Calif., recently destroyed 
by fire with a loss of $20,000, will be 


immediately rebuilt. G. W. Condon is 


head of the company. 


The Reed Zine Co., San Francisco, 
Calif., has broken ground for the erec- 
tion of its proposed zinc-smelting and 
working plant, at Ravenswood, Calif. 
The plant will be fully equipped The 
estimated cost is $2,000,000. 

The Pacific Tinplate Co., Seattle, 
Wash., has been incorporated with a 
capital of $3,000,000 to engage in the 


manufacture of tinplate, copper, ete., 
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H. Howe and Arthur 


directors. 


products. James 
L. MacFarland are 


CANADA 


The C. O. Clark Co. will build an ad- 


dition to its brass foundry, at Montreal, 
Que. 

The Jenckes Machine Co., She rbrooke. 
Que., will double the capacity of its 
plant 

The Comet Motor Car Co. will equip 
a new $30,000 garage and repair shops, 
at Maisonneuve, Que. 

The Dominion Canners, Ltd., have pur- 


Niagara-on-the-Lake, 
factory. 


chased a site at 


Ont., for a new canning 








GENERAL MANUFACTURING 
NEW ENGLAND 


Fire destroyed the sawmill of Charles 
W. Pierce, Milo, Maine. 

The works of Walter Gracie Co., 64 
Court St... New Haven, Conn was re- 
cently destroyed by firs 

\ slipper factory will be built on Ham- 


mond Worcester, Mass., for Bickford 


& Sweet, 93 Grafton St 


St., 


The Eastern Manufacturing Co., Ban- 
gor, Maine, will improve ts plant, at 
South Brewer, by erecting a large pulp 
mill. 

The Salem Box Shop, Salem, N. H., has 


purchased by Norman B. Simpso! 
Arthur B. Millay W oodenware 
be manufactured 

The 


ton, 


been 


and will 


Manufacturing Co., Lewis- 
erection of 


Other 


Bates 


Maine, is planning the 


au Weave shed, covering 4% acres 


enlargements will be made 


The 
at Howarth 


Howarth & Sons, 
north of 


woolen mill of A 


Village 10 miles 


Webster, Mass., was destroved by fire 
on Jan. 11 The loss is $25,000 

Work has been started on changes in 
the plant of the Weibel Brewing Co., 
New Haven, Conn George Bohn & Son 
have the contract, at about $10,000 


C. H. Saville, Hartford, Conn., has pre 
$3,000,000 extension to 


John 


Board of 


pared plans for a 
the Nepang Rive 
L. Dower is 
Water 


water system 
president of the 


Commissioners 


The Connecticut Mills Co., Danielson, 
Conn., is understood to be negotiating 
for the mill formerly eccupied by the 
International Oil Engine Co. for addi- 
tional floor space The company manu- 
factures canvas for automobile tires 

MIDDLE STATES 

Fire destroyed the plant of the Austin 

Hosiery Co., South Bethlehem, Penr 


Silk Co 
was destroyed by 


Paterson 


The plant of the 
South Bethlehem, Penn., 


fire. 

Fire destroyed the cigar-box factory 
of T. A. Myers & Co., York, Penn Loss 
$75,000 

The plant of the Austin Dyeing Co, 
South Bethlehem, Penn., was destroyed 
by fire 

The Erie Engine Co., Erie, Penn., will 
erect a new two-story plant at a cost of 


$200,000 


The Ohio Machine & Boiler Co., Cleve- 


land, Ohio, will buy new power-plant 
equipment 

The Eclipse Furniture Co., Pulaski, N. 
Y., is planning extensive improvements 


to its plant 


Sugar Co 


The 
at Essexville, 


plant of the Michigan 


Mich., been burned 


has | 


Loss, $175,000 

J. H. Matthews & Co., Pittsbure, Penn.. 
are planning a new factory in the Forbes 
Field district 


Peter-Kohlers Swiss Chocolate Co. is 


erecting an addition to its candy factory, 


at Fulton, N. ¥ 


The city of Schenectady, N. y s con 
sidering the establishment of a munici- 
pal paving plant 

The factory of the Chamberlin Metal 
Weatherstrip Co Detroit Mich., was 


recently gutted by fire 
The Fonda Glove Linine Co., employ- 
ng 70 people, is erecting an addition to 


ts plant, at Fonda, N. ¥Y 
The 


bring, 


Strong Manufacturing Co. Se- 


Ohio, will build a new plant to 


manufacture enameled ware 


Burk Brothers, 409 Arch St will build 
i new factory, 66x90 ft.. at Randolph and 
Race Sts Philadelphia, Penn 

The Mechanical Rubbe Co Cleve 
land, Ohio, will erect new buildings and 
buy new power and machinery equipment 

The Portsmoutt Supply (“o Ports- 
mouth (ohio Will rect i three-story 
brick factory at Gallia ind Eighth Sts 

The Potter Manufacturing Co manu- 
facturer of metal specialties, will make 
improvements to its plant it Geneva 
(ohio 

Contract has been let for a new three- 
stor brick building for 8S \. Cook & 
Co manufacturing furniture. at Medina 
N. ¥ 

The paper-box factor ot Beges & 
Grahan 215 Sout American St Phila- 
delphia Penn. was ecently destroved 
i fire 

The Economy Bottle Case Co Cinein- 
nati, Ohio, will buy metal- and wood- 
working machinery J. R tatterman is 
manage! 

The Pratt Church Co s erecting a 


building 350x885 ft.. at Frankfort, N Y 


to be used for the n ifacture of flex- 
ible conduit 

The Drvden Hoof Vad Co of Chicago, 
{ll., are building a two-story concrete 
building for the manufacture of its pat- 
ent rubber hoof pads 

The piano-manufacturing plant of the 
Knabe Brothers Co ! Norwood, near 
Cincinnati, Ohio, was destroved by firs 


loss of $200 


with a 
The 
phia 


i capital 


Philadel 


incorporated with 


Bar-Lowe Textile Co 
Pent has bee 
inufacture ill 


of $500,000 to m 


kinds of textile fabrics 
The B Natural 


nenced build re i new 


(jas Co. has 


iffale 


com- 
Gene- 


plant it 
Buffalo, N 


see, Monroe and Brown Sts 


\ to cost about $100,000 


Guilford Manufacturine i‘“o 
N \ is 


building 


erecting " me-story brick 


SOx40 ft Which will be ised 





brooms 


Milde, J 








78 


Kieffer & Maxwell, manufacturers of 
knit goods at Camillus, N. Y., are plan- 
ning to install new machinery and en- 
large their plant during the coming 
spring. 

M Werk Co., 
manufacturer, is having plans drawn for 
a new factory at St. Bernard, Ohio. Bert 
Baldwin & Co., Cincinnati, are the en- 
vineers 

The W. C. Pressing Canning Co., of 
Norwalk, Ohio, has been incorporated 
capital of $100,000 by W. C. and 


Cincinnati, Ohio, soap 


with a 
Ek. C. Pressing to do a general canning 
business 

The Lexington Creamery Co., Newark, 
Ohio, just incorporated, to equip a but- 
ter-making plant, will buy butter and 
cheese machinery Wm. H. Davis is an 
incorporatol 

The New York Central Iron Works, 
Geneva, N. Y., are now moving their ma- 
chinery to Hagerstown, Md., and expect 
to remove entirely to their new location 
in February 

The Winort 


Canning Co., Circleville, 


Ohio, has been incorporated by 58. B. 
Orr, to do a general canning business 
and will need canning equipment Cap- 


ital. $100,000 


The Salem Hardwood Lumber Co., 
Ind., has been incorporated with 


Colglazier, 


Salem 

capital of $6000, by R. FP. 
Ec. FE. Loudon and others, to do a manu- 
facturing business 

B. Bell & Sons, manufacturers of agri- 
cultural implements, at St. George, Ont., 
ure contemplating the erection of a 
branch plant in New York State, 


possibly 


at Elmira or Corning 


The John kL. Larkin Co., Mt Vernon, 
ind., has been incorporated with a cap- 
ital of $5000 by John L. Larkin, T. H. 
Raben and others, to manufacture 
household specialties 

The Kconomy Bottle Case Co of Cin- 


cinnati, Ohio, capital, $42,500, has been 
incorporated by Julius B. Ratterman, to 
manufacture a patented case for bottles 
Will need equipment 

Ihe Belknap Wagon Works North 
Front st Grand Rapids, Mich is hav- 
ing plans prepared for a two-story fac- 


tors ind power house, 50xS0 ft The 
estimated cost s $20,000 

The Starr Engineering Co., 50 Church 
St.. New York, N. ¥ has completed plans 


for a refrigeration and ice-storage plant 
which vill be erected by the Webster- 
Citizens Tee Co., at Buffalo, N. Y 


Chemical 


The Smith Agricultural & 
Co., of Ohio, has been incorporated with 
$150,000 capital, in Indiana, to manufac- 
ture and sell fertilizers cE. J. and S. R 
Smith are the principal stockholders 
hie \\ ¢ Pressing Canning Co., No 
walk, Ohio, has been incorporated for 
Slew to equip a plant for veneral 
ning W. Cc. Pressing, E. C. Pressing 
ind Rk. lL. Cochran are the incorporators 
George V. Pottle, 708 Gas Co. Building 
Detroit Mich has prepared plans for 


i one-story factory building, 60x125 ft 
Excelsior Works 163 


Russell St The estimated cost is $25.000 


for the Detroit 6 


Herschell-Spillman Co manufacturers 


of merry-go-rounds and gasoline en 
vines. at North Tonawanda N \ has 
enlarged its plant and expects to mal 
still further enlargement in the near 
f 
The Bronner Manufacturing Co mar 
ture! f waists and dresses, has de- 
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cided to consolidate its Syracuse, N. Y., 
and Philadelphia plants in Philadelphia, 
where it has a large plant at Tenth and 
Diamond Sts. 

The Phillips-Jones Co., 502 Broadway, 
New York manufacturer of 
shirts, has purchased a block in _ the 
borough of the Bronx, New York, N. Y., 
as a site for an eight-story fireproof, 
concrete and steel factory. 

S. A. Cook & Co., manufacturers of 
furniture, at Medina, N. Y., have decided 
to erect an additional factory building 
of brick construction, 84x250 ft., at an 
estimated cost of $40,000, to take. care 
of their increased business. 

The National Irrigation, Water, Ele- 
vator & Power Co., Gary, Ind., has been 
incorporated with a capital of $50,000, 


“by Asistidis Vaichis, Cort Vaichis, Harry 


Awan and George Tamparys, to manu- 
facture irrigation machinery 

Plans have been drawn for an addi- 
tion to the factory of the Oriel Furni- 
ture Co., Grand Rapids, Mich. The build- 
ing will be 60x200 ft., of brick construc- 
tion. The interior will be of mill con- 
struction. Estimated cost, $35,000 
The Union Starch & Refining Co., 
Edinburg, Ind., has been 
with a capital of $70,000 by W. G. Ir- 
win, L. J. Sweeney, H. P. Hughes, Hugh 
T. Miller and J. BE. Irwin to manufacture 


starch, glucose and allied articles. 


incorporated 


The contract for the construction of a 
factory at North Chicago, Ill, for the 
Davis Milk Manufacturing Co., has been 


let The structure will be one. story 
high, 118x423 ft., of brick and steel con 
struction The estimated cost is $75.000. 


\ factory will be erected at Syracuse, 
N Y., for the Manufacturing 
(‘o Russell & King, architects, 601 
Building, 


Builders 
Snow Svracuse, have been 
commissioned to prepare plans and spe- 


cifications The building will be S0x100 


tt 

The Davis Manufacturing Co., Fif- 
teenth \ve ind Park St Milwaukee, 
Wis is having plans prepared for a 
$55,000 addition to its plant It will be 


1s6x52 ft., of brick and steel construc- 
tion, two stories high Frank M. Davis 


president 


The Milwaukee Lithographing Co. has 


purchased additional acreage: it Twe 
tieth ind Sycamore Sts Milwaukee, 
Wis and pfoposes to erect a $50,000 
iddition, to be 100x150 ft n size, one 
nd two stories high J \rthur Davis 


s president 


The Warren Parchment Co. has pur- 
Dexter, N Y 
Jefferson Power Co., and will commence 


chased the plant of the 
manufacturing a 
wrapping paper F Ml 
Lover, of Watertown, N. Y., is secretary 


operations at once, 


erease-prootl 


or he new concert? 


The Monarch Musical Instrument Co 
has purchased the plant of the Monroe 
Machine Shop, at North Tonawanda: N 
\ The plant will be altered and im- 
proved and placed in operation as soon 
as possible, in the manufacture of auto- 


matic musical instruments 


The Kolb Bakery Co New York, N. ¥ 
has been incorporated wit i capital of 


£4 000.000 The incorporators are Geof- 
fie Konta 12 West Forty-seventh St 


New York; H. N. Durning, 2736 Decatur 
Ave New York, and Ross A. Mackey, 21 
Brooklyn, N. Y¥ 


St. Francis Pl 


Schumeister-Abrams Co. has recently 
incorporated, at North Tonawanda, N. Y., 


Emperor 
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with $1,000,000 capital, to deal in lumber 


and operate a planing mill. The com- 
pany has purchased the Follette Boat 
Factory, at North Tonawanda, and will 
also construct a dry kiln of brick and 
concrete. 


The contract for the construction of 
Section 3, Lexington Ave. subway, Tri- 
Berough subway system, New York, 
N. Y., has been awarded by the Public 
Service Commission to the Underpinning 
& Foundation Co., 290 Broadway, New 
York, at $2,295,086. The section will be 
constructed in Broadway betwcen How- 
ard St. and a point midway between 
Houston and Bleecker Sts., and will con- 
sist of 2611 ft. of four-track subway. 


SOUTHERN STATES 


A crate factory will be erected at La- 
place, La., by O. & A. Montz. 

Fire destroyed the factory of the Cable 
Piano Co., Birmingham, Ala. 

Fire destroyed the plant of the Graf- 
ton Woodworking Co., Grafton, W. Va. 
Loss, $100,000. 

The plant of the F. S. Royster Guano 
Co., Tarboro, N. C., was burned. 
about $85,000. 


Loss, 


The American Label Manufacturing 
Co., Baltimore, Md., will build an addi- 
tion to its plant, on Cross St. 

The Champion Fibre Co., Canton, N. C., 
will erect a large paper-finishing plant. 
Estimated cost about $500,000. 

A new mill will be erected for the 
Consolidated Duck Co., at the Clippe: 
Mills, Woodberry, Baltimore, Md. 

The Ivanhoe Manufacturing Co. has 
let contracts for the installation of 6500 
new spindles in its plant, at Charlotte 
x. ¢ 


Hercules Tire & Rubber Co., Pittsburg 
Penn., contemplates establishing an au- 
tomobile tire factory, at Wheeling 
W. Va. 

EF. F. Williams, Sonora,. Ky., is in the 
market for complete garage equipment, 
including some small machine tools for 
repair work 
Chat- 
tanooga, Tenn., is equipping a factory, 
at Nashville, Tenn., for the manufacture 
of chewing gum 

The Louisville Planing Mill & Hard- 
Louisville, Ky., will 
which was recently 


The Laxatan Chewing Gum .Co., 


wood Flooring Co., 
rebuild its factory, 
destroyed by fire. 

The plant of the Germantown Milling 
& Manufacturing Co., Germantown, Md., 
was burned. Loss, $20,000. It was 
owned by Bowman Bros 

The Champion Fibre Co. will erect a 
large finishing-paper factory, at its plant 
in Canton, S. C The plant will cover 


20 acres of ground and cost $500,000 
The Universal Nut & folt Lock Co., 
Newport, Ky., will build a main factory, 
10x75 ft., 
brick construction. George B. Martin is 


to be three stories, and of 
president 

The Consolidated Cotton Duck Co., 
Woodbury, Md., is having plans prepared 
for the construction of a two-story, 75x 
200 ft.. brick factory The estimated cost 
is $200,000 

The R D. Cols 
Newman, Ga., 


Manufacturing (Co., 
is having plans prepared 
for the construction of a new plant to 
destroved by 


replace the ome recently 


fire The estimated cost is $15,000 
Wilming- 
ton, N. C., has been incorporated with a 


The Clarendon Column Co... 


oe 











amen 


re 
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capital of $100,000, to manufacture 
turned board porch and other columns 
and lumber. The incorporators are C. 
H. Lambert, T. H. Watters and J. O. Carr. 

The Maryville Hosiery Mills, Maryville, 
Tenn., are having plans prepared for the 
construction of a new factory, to replace 
the one recently destroyed by fire. The 
structure will be 36x300 ft., and of fire- 
proof construction. R. B. Oliver is presi- 
dent. 


WEST OF THE MISSISSIPPI 


Wherry Bros., Palestine, Tex., will 
erect a planing mill. 

The Spirella Corset Co., Sioux Falls, 
S. D., will erect a factory here. 

Edward Banta, of Wheatland, Iowa, 
will build a modern creamery, at Dewitt. 

The Ketterman Wagon Works, Han- 
over, Penn., was recently damaged by 
fire. 

An explosion destroyed the glazing 
mill of the Wilpin, Minn., plant of the 
Dupont Powder Co. 

The Victor Box Co., of Philadelphia, 
Penn., will establish a branch factory, 
at Harrisburg, Penn. 

The chair factory of A. Ruppot, Fourth 
and Walnut Sts., Philadelphia, Penn., was 
recently destroyed by fire. 

The factory of the Texas Gas & Weld- 
ing Co., Houston, Tex., is nearing com- 
pletion. The cost will be $25,000. 


The plant of the Peerless Separator 


Co., at Waterloo, Iowa, was destroyed 
by fire. Estimated loss, $100,000. 

Fire following an explosion destroyed 
the plant of the Commercial Acid Co., 
East St. Louis, Mo. Loss, $150,000. 

The Orinoka Mills have let a contract 
for a five-story factory building, at Ruth 
and Somerset Sts., Philadelphia, Penn. 

A creamery and laundry, at Ledger- 
wood, N. D., owned by J. B. Wagner, has 
been destroyed by fire, at a loss of $6000. 

The Pennsylvania Salt Manufacturing 
Co. has let a contract for a four-story 
factory, at Greenwich Point, Philadel- 
phia, Penn. 

The Waterman-Waterbury Co., Min- 
neapolis, Minn., will erect a new fire- 
proof factory on the Minneapolis side of 
the Midway. 

The Wasatch Granite Co., Salt Lake 
City, Utah, has been organized to oper- 
ate a granite and stone-working plant. 
James A. Muir is president. 

The Oxine Gas Manufacturing Co., 
Fort Worth, Tex., has been incorporated, 
with $25,000 capital, by T. B. Yarbrough, 
William Bryce and A. G. Carter. 

The Bell Bros. Piano Co., Muncie, Ind., 
has been incorporated, with a capital of 
$250,000, by Olin, J.. H. Bell and M. M. 
Bell, to do a manufacturing business. 

The Winters Light & Milling Co. has 
been formed, at Winters, Tex., with a 
capital of $10,000. The incorporators are 
J. tL. Allred, A. F. Roberts and A. K. 
Doss 

The Avis Oil & Gas Co. has been 
formed, at Wichita Falls, Tex., with a 
capital stock of $15,000. The incorpor- 
ators are J. D. Avis, F. P. St. Clair and 
lL. Solinsky. 

Announcement has been made by the 
Industrial Cotton Oil Co., Houston, Tex., 
that their plant, which was recently de- 


.Stroved by fire, will be rebuilt and upon 


the same site. 
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The Crescent Pump Works have been 
formed, at Fort Worth, Tex., with a capi- 
tal stock of $10,000. The incorporators 
are R. Vickery, W. W. Manning, G. E. 
Cranz and others. 

The Arizona Bedding & Manufacturing 
Co., Phoenix, Ariz., recently incorporated, 
will build a plant for the manufacture 
of mattresses. The machinery is esti- 
mated to cost $2500. 

The Dart Manufacturing Co., Water- 
loo, Iowa, making light delivery wagons, 
trucks and motors, has decided to open 
an Eastern factory, which will probab-.y 
be located in Connecticut or Massachu- 


setts. 


The plant of the Pocatello Pressed 
Brick & Manufacturing Co., Pocatello, 
Idaho, has been acquired by Douglas & 
Valentine. The new owners will in- 
crease the capacity and install new ma- 
chinery. 

The contract for the erection of the 
iron and steel work at the new smelter 
for the Calumet & Arizona Mining Co., 
Douglas, Ariz., has been awarded to the 
Kansas City Structural Steel Co., Kan- 
sas City, Mo., at $350,000. 


E. C. Crocker, Downey, Idaho, is at the 
head of a company which plans the erec- 
tion of a flour-milling plant with a ca- 
pacity of 500 bbl. per day. Mr. Crocke! 
is also general manager of the Portneuf- 
Marsh Valley Irrigation Co. 

The Kretschner Manufacturing Co., 
Dubuque, Iowa, is receiving bids for the 
construction of its new factory. It will 
be two stories, 80x100 ft., of brick con- 
struction. Contracts will be awarded 
about Feb. 10. The estimated cost is 
$20,000. 


PACIFIC COAST 


Cc. B. Hanthorne, Hunter.Bay, Alaska, 
is planning the erection of a modern 
fish-canning plant. 

Judson, Hall & Green, Redondo Beach, 
Calif., will build a new steam laundry. 
J. T. Judson is manager. 

The City Dye Works, Maricopa, Calif., 
will install a modern laundry plant in 
connection with its works. 

Work has commenced on the construc- 
tion of the planing mill, at Red Bluff, 
Calif., of the Brown & Doane Co. 

Frederick Tubbs, Tacoma, Wash., plans 
the erection of a plant for making fur- 
niture on Fifty-fourth St. 

The Home Laundry Co., San Fernando, 
Calif., was destroyed by fire; machinery 
loss about $4000. It will be rebuilt. 

J. V. Warne, Winlock, Wash., contem- 
plates establishing a plant for the manu- 
facture of brick and similar products 

The Oxnard Soda Works, Oxnard, 
Calif., will increase the capacity of its 
plant. New equipment will be installed 

The White Pine Lumber Co., Baker 
City, Ore., has commenced the erection 
of a planing mill and box-manufactur- 
ing plant. 

The shingle mill of the Red Cedar 
Shingle Co., Tacoma, Wash., has been 
destroyed by fire The loss is estimated 
at $14,500. 

The Pacific Tank & Silo Co., Chehalis, 
Wash., manufacturers of wood tanks. 
contemplates the erection of an addition 
to its plant. 

The Dento Salt Co., Stockton, Calif., 
plans for the erection of a plant for the 
manufacture of salt Modern equipment 
will be installed 
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H. Ahrens, Los Angeles, Calif., has 
leased property on Ruth St., and will es- 
tablish a plant for the manufacture of 
cut-glass specialties. 

F. A. Umsted, Tenino, Wash., interested 
in. the Great Western coal mines, near 
Tenino, plans the erection of a power 
plant at such properties. 

R. A. Johnson, Klamath Falls, Ore., 
has selected a site at Dorris, Calif., and 
will soon commence the erection of a 
sash- and door-manufacturing plant 

The Southwest Manufacturing Co., 
Raymond, Wash., has been organized, 
with a capital of $70,000, to operate a 
lumber-working and ship-repair plant. 

The Riverside Portland Cement Co., 
Riverside, Calif., plans for extensions 
and improvements in its cement-manu- 
facturing plant during the present year 
to cost $225,000 

Cc. L. Jamison and L. F. Rulifson, Cor- 
vallis, Ore., have acquired the Mellon Co 
cement-working plant. It is understood 
that the capacity will be increased and 
new machinery installed, 

The Western Porcelain Manufacturing 
Co., Spokane, Wash., has acquired prop- 
erty at Millwood, near Spokane, and will 
build a plant for the manufacture of its 
specialties to cost about $40,000 

It is reported that a New York capi- 
talist will erect a $300,000 plant, at Cas- 
tle Rock, Wash., for the purpose of man- 
ufacturing coal briquettes, a combina- 
tion of coal and crude petroleum, into 


bricks 


A. G. Smith and G. A. Campbell, Con- 
crete, Wash., have organized a company, 
with a capital of $40,000, and plan the 
erection of a plant for the manufacture 
of cement tile, blocks and similar spe- 
cialties. 

The National Pacific Rubber Co., Los 
Angeles, Calif., has leased a site at San 
Pedro Harbor, and will establish a plant 
for the manufacture of crude rubber and 
fertilizer from sea kelp. The machinery 
installation is estimated to cost $75,000 


CANADA 


The Sarnia Canning Co., at Sarnia, 
Ont., will double its factory 

The Malcolm Furniture Co. will equip 
a new plant, at Listowel, Ont 

The Bulman Lumber Co. will equip a 
new mill, at Cushion Cove, B. C. 

W. English will locate a new shoe- 
manufacturing plant at Petrolea 

The E. B. Eddy Co. will build a large 
addition to its plant, at Hull, Que 

The Bennewitz Manufacturing Co. will 
equip a new plant, at Stratford, Ont 

The Imperial Wire & Cable Co. will 
build a new factory at Montreal, Que 

Fire did $20,000 damage to the pla 
of the Robinson Shoe Co.. at Montreal 
Que. 

Fire did $30,000 damage to the plant 
of the Dominion Button Co., at Mo 
treal, Que 

The Falmouth Farmers Co., Ltd., will 
equip a new barrel factory at Falmouth 
Station, N. S 

Vernon King will purchase machinery 
fom a new cabinet factory, to be built at 
Victoria, B. C 

Fire did $25,000 damage to the plant 
of the George White Threshing Engine 
Co., at London, Ont 

The Strathroy Canning Co. will build 
an addition to its factory at Strathroy 
Ont., and install new machinery. 
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The Ontario & Minnesota Power Co. 
contemplates the establishment of a 
paper mill at Fort Frances, Ont. 


The Portland Cement Co., Vancouver, 
B. C.. has commenced operation on the 


new $1,000,000 plant at Todd Inlet, B. C. 


Messrs. Finney and Murray, manufac- 
turers of tents and other lines, will equip 
a new $150,000 factory, at Winnipeg, 
Man. 


Tudhope Anderson & Co. will locate 
a new factory for the manufacture of 
carriages and agricultural implements at 
Edmonton, Alta 








BuSINESsS ITEM 
Taft-Peirce Mfg. Co., machinery con- 
tract manufacturer, has opened a Chi- 
cago office, at 1038 National Life Build- 

ing. A. H. Mitchell, manager. 








TRACE CaraALocs 


Independent Pneumatic Tool Co., Chi- 
cago, Uk Circular © Thor pneumatic 
tools Illustrated 


The Buffalo Forge Co Buffalo, N. Y. 
Catalog No. 199. Conoidal fans. | [llus- 
trated, 48 pages, 6x9 in 


The New Departure Mfg. Co., Bristol, 
Conn. ‘atalog. fall bearings. Illus- 


( 

trated, 22 pages, 4%x7™ in 

National Scale Co., Chicopee Falls, 
Mass. Catalog. Counting machines. 
Illustrated, 20 pages, 6x9 in 

Vixen Tool Co., 5001 Lancaster Ave., 
Philadelphia Pa. Bulletin A Rail 
planer. TIllustrated, 10 pages, 7T%xIl in. 


Lapointe Machine Tool Co., Hudson, 


Mass. Catalog D. Broaching machines 
and tools Illustrated, 35 pages, 6x9 in 


Universal Boring Machine Co., Hudson 
Mass. Catalog. Universal (horizontal) 
boring machines Illustrated, 28 pages, 
6x9 inches 


The H. D. Smith Co., Plantsville, Conn 
Catalog. “Perfect Handle” and “Sharpen 
Ezy” tools, vehicle forgings. Illustrated 
76 pages, 6x in 

James Clark, Jr., Electric Co., Louis- 
ville, Ky Catalog. “Willey” electri- 
eally-driven tools, dynamos and motors 
Illustrated, 56 pages, 6x9 in. 

Wiener Machinery Co., 50 Church St., 
New York Catalog. Oeking solid steel- 
frame punching and shearing machinery 
Illustrated 72 pages, 8x10% in. 


The Industrial Instrument Co., Fox- 
Bulletin No. 58. Indicating 
and recording thermometers and thermo- 
Illustrated, 24 pages, 8x11 in 


bore, Mass 


graphs 

Westinghouse Electric & Manufactur- 
ine Co., East Pittsburg, Penn. Circular 
No 1198 \lternating-current water- 
wheel generators Illustrated, 16 pages 
7x10 in 


General Electric Co., Schenectady, N 


_ Bulletin No. 4895. Electric fans. 
Illustrated, 40 pages, 8x10% in Bulletin 
No. 4912 Ozonators. Tllustrated, 14 


pages, 8x10% in 


George Nash & Co., 217 Pearl St New 


Yor! Catalog and Price List D Tool 
steels, iron and metals. 72 pages, 5x7% 
in Supplement. Seamless steel tubing. 


12 pages, 5x7™% in. 
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Bulletin No. 34A. Class G steam-driven 
compressors. Illustrated, 16 pages, 6x9 
in. Bulletin No. 34 C. Tandem gasoline- 
driven compressors. Illustrated, 16 pages, 
6x9 in. Bulletin No. 34E, Railroad-type, 
straight-line, duplex steam-driven and 
belted compressors. Illustrated, 18 
pages, 6x9 in. Bulletin No. 34H. Gen- 
eral instructions for installing and oper- 
ating “Chicago Pneumatic” compressors. 
lllustrated, 16 pages, 6x9 in. 








FoRTHCOMING MEETINGS 


American Society of Engineer Drafts- 
men. Regular Meeting third Thursday of 
each month. H. F. Sloan, secretary, 116 
Nassau St., New York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies build- 
ing, New York City. H. E. Collins, secre- 
tary, 29 West Thirty-ninth St., New York 
cacy. 

American Society of Mechanical Engi- 
neers. Monthly meeting second Tues- 
day. Calvin W. Rice, secretary, 29 West 
Thirty-ninth street, New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month, Hotel Belle- 
vue. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 
R. 1. 

New England Foundrymen’s Associa- 
tion. Regular meeting second Wednes- 
day of each month, Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broad- 
way, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day. Elmer K. Hiles, secretary, Fulton 
building, Pittsburg, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, 


111. Regular meeting first Wednesday 
evening of each month, excepting July 
and August. Secretary, J. Warder, 


1785 Monadnock Block, Chicago, Il. 

Philadelphia Foundrymen’s’ Associa- 
tion. Meetings first Wednesday of each 
month, Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary. 
Pier 45 North, Philadelphia, Penn. 


| WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Fearl 
St., New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 
































MEN WANTED 


Connecticut 


MACHINIST, competent, or working 
foreman; one having had experience in 
building drill presses preferred. Address 
Box K, Danbury, Conn. 

MECHANICAL DRAFTSMAN—A first- 
class mechanical draftsman, with at 
least ten years’ experience in heavy ma- 
chinery and mill work, is wanted by a 
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large machine concern; give all particu- 
lars. Box 793 Am. Machinist. 


lowa 


SUPERINTENDENT — A mechanical 
engineer; must be experienced in foun- 
dry practice and building of gasoline en- 
gines and pneumatic molding machines, 
in city near Chicago; give full details, 
salary wanted, etc. Box 787, Am. Ma- 
chinist. 


Maryland 


SPOON MAKER—Must be experienced 
and familiar with uptodate methods of 
making retinned steel spoons, knives and 
forks; good opportunity for right man 
give references. Address “Expert,” Am. 
Machinist. 


Massachusetts 


SUPERINTENDENT to take charge of 
plant manufacturing small tools, such 
as cutters and drills; good opening for 
a man of experience and executive abil- 
ity; liberal salary. Box 870, Am. Ma- 
chinist. 


_ DESIGNER, for concern manufactur- 
ing small interchangeable product in 
quantity; a young man with some ex- 
perience in designing of small tools: 
state experience, references, age and sal- 
ary expected. Box Y 1574, Springfield, 
Mass. 


MAN competent to run a 48x48x12-ft. 
Cincinnati planer on machine-tool work; 
also man to run 24-in. Bullard vertical 
turret lathe; in replying, state age, 
nationality, experience, places and 
periods of employment and salary ex- 
pected, Box 809, Am. Machinist. 


Michigan 


GUN BARREL MAKER, experienced, 
capable of taking the material in the 
rough and producing finished barrels. 
Box 754, Am. Machinist. 


GRINDER—Bath universal’ grinder: 
only absolutely first-class men need ap- 
ply; state age, experience and wages ex- 
pected. Buick Motor Co., Flint, Mich. 


TOOL MAKERS, several, with long ex- 
perience on tools, jigs and fixtures; only 
steady, reliable men who can furnish 
reference desired; write fully, care of 
Box 875 Am. Machinist. 


DRAFTSMAN—One who has had ex- 
perience in ‘mixing and agitating ma- 
chines, also conveying and flour mill ma- 
chinery; state experience and wages ex- 
pected. Box 861, Am. Machinist. 


Minnesota 


DESIGNER and draftsman who is 
thoroughly familiar with the design and 
manufacture of folding film cameras; 
write in confidence, giving full par- 
ticulars as to experience, age and salary 
expected. Box 831, Am. Machinist. 


New Jersey 


Dit. FTSMAN—Capable designer of 
machinery, with shop and designing ex- 
perience on printing presses; location, 
near New York City. Box 842, Am. Mach. 


FILE HAND, usei to small, accurate 
work, and having a little money to in- 
vest in enlarging a small plant, can 
learn of an unusual opportunity by ad- 


dressing P. O. Box 52, Arlington, N. J. 
New York 


TOOL MAKERS, several first-class, on 
gage and fixture work; men experienced 
on bench ,lathes' preferred. Box 879, 
Am. Machinist. 


TOOL DESIGNERS—Skilled men _ for 
very exact punches and dies; work in 
New York City: write informing us as 
to experience, age, salary, ete. Address 
“T..” Box 874, Am. Machinist. 


SALESMAN, speaking German or 
French or both, to travel in Continental 
Europe for large international manufac- 
turing house; state experience, qualifica- 
tions and salary expected. Box 883, Am. 
Machinist. 7 


DRAFTSMAN—Detailer on automatic 
machinery in engineering office; ma- 
chine-shop experience desirable; perma- 
nent position and opportunity to ad- 
vance. “Competent,” Box 866, Am. Ma- 
chinist 

SUPERINTENDENT, pump shop, west- 
ern New York, employing 200 men;'mod- 
ern shop: growing business; want a 
capable, experienced, practical manager, 
who can manage successfully from raw 
material to finished product and show 
results: exceptional opportunity for re- 
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turns and development; young man, Box 
881, Am. Machinist. 

DIE FOREMAN—A good position with 
a New York house is open for a practi- 
eal die maker; must be experienced in 
shop management, with a knowledge of 
the manufacture of blanking, bending, 
forming, perforating and drawing dies; 
this is a good opportunity for the man 
who can qualify for the job. Address 
“Die Maker,’ Am. Machinist. 

FOREMAN, machine shop, by a large 
company; thoroughly experienced in 
erecting and machining of parts for 
large engines: applicant must now or 
have held similar position; he must be 
a leader of men and strictly temperate; 
good opportunity for the right man; 
state full details of experience, refer- 
ences and wages expected. Box 891, Am. 
Machinist. 


Ohio 

FOREMAN—First-class machine-shop 
foreman by company making gasoline 
and steam traction engines. Box 884, 
Am. Machinist. 

FOREMAN, machine shop; experienced 
in general millwright repairing, hy- 
draulic piping and machinery; man with 
good all around experience only need 
apply; plant located in western New 
York; state experience and salary ex- 
pected. Address, Box 400, Cleveland, 
Ohio. 

DESIGNER—A first-class printing- 
press designer; a responsible and well 
established company, who are developing 
a rotary press, wants to secure a press 
designer who has had a broad experi- 
ence in this line; the right man can com- 
mand a good salary and secure a stock 
interest in the company; all correspond- 
ence strictly confidential. Address “Ro- 
tary Press Builder,” Box 867, Am. Ma- 
chinist. 


FIRST-CLASS machinists, toolmakers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, woud and metal pattern- 
makers, brass polishers; buffers, finish- 
ers, millwrights, hammermen and black- 
smiths, who wish to increase their op- 
portunities, to register with the free Em- 
ployment Department of the National 
Metal Trades Association, New England 
Building, Cleveland, Ohio. 

Pennsylvania 

SEVERAL tool designers, detailers and 
tracers; state experience, age and rate 
expected. Box 878, Am. Machinist. 

TOOL MAKERS—Several first-class 
tool makers, experienced on small, ac- 
curate die work; state experience and 
salary wanted. Box 811, Am. Machinist. 

INSTRUMENT MAKERS, familiar 
with the electrical appliances; communi- 
cate with the employment department, 
Westinghouse Electric & Mfg. Co., East 
Pitsburg, Penn. 

OPERATORS—tThe Monotype School is 
maintained to train young men to meet 
the constant demand for operators of 
our type casting and composing ma- 
chine; these operators do so well that 
we receive more applications for places 
than can be filled; these qualifications 
carry most weight: Common sense, auto- 
matic machinery experience, printing 
office experience, type foundry experi- 
ence. Full particulars will be furnished 
to inquirers who furnish the same in- 
formation about themselves, and men- 
tion this paper. Lanston Monotype Ma- 
chine Co., Philadelphia. 

Rhode Island 

FOREMAN—For small cold punched 
nut department; must be acquainted 
with automatic devices, or have brains 
to originate them. Box 829, Am. Mach. 

FOREMAN—Capable, energetic, young 
man of small hand screw machine de- 
partment: must have general knowledge 
of setting of tools, and good ideas as to 
best methods of manufacture. Box 828, 
Am. Machinist. 








Foreign 

TOOL MAKER—By a large Norwegian 
electrical manufacturing company in 
Christiania, a first-class tool maker to 
take charge of the tool room; must have 
long experience on jigs, fixtures, punches, 
dies and hardening: Scandinavian re- 
ferred; state age, experience and sa ary 
expected. Box 823, Am. Machinist. 








Positions WANTED 


Connecticut 


DESIGNER or assistant chief drafts- 
man; ten years’ practical experience, 
special machinery, jigs, fixtures, etc.: age 


26. Address “B..” care Am. Machinist 
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FACTORY MANAGER or superintend- 
ent; connected with one of the most 
progressive concerns of the country, de- 
sires a change: broad experience with 
successful corporations in varied lines 
of product; thorough mechanic, system- 
atizer and executive. Box 834, Am. Mach. 


Illinois 


DESIGNER, mechanical, age 35, steady, 
temperate, accurate, practical machinist 
by trade, familiar with complex prob- 
lems in the design of cams, gears, in- 
tricate motions and general machine- 
shop equipment, expert mathematician, 
well up on strength of materials and 
heavy-machine design, would like to 
hear from firms desiring a capable man 
location not important. Box 888 Am 
Machinist. 

SUPERINTENDENT — Applicant has 
technical education, 18 years’ practical 
experience with a large manufacturing 
plant from the ground up; has business 
ability, a broad experience in modern 
machine-shop practice, designing, manu- 
facturing methods, inspection, engineer- 
ing, etc.; understands scientific manage- 
ment and is capable of planning and ex- 
ecuting factory work with the best econ- 
omy; age 38; good reference. Box 873, 
Am. Machinist. 

Indiana 

DESIGNER of special machine tools, 
jigs and fixtures for manufacturing to 
the best advantage and who has handled 
a tool room. Box 890, Am. Machinist. 

DESIGNER, with experience on spe- 
cial machine tools, jigs and fixtures for 
reducing cost of manufacture and with 
experience as foreman tool maker, wants 
employment. Box 889, Am. Machinist. 

MECHANICAL engineering student, 
age twenty-two, desires position with 
consulting or contracting engineer of- 
fering opportunity for practical experi- 
ence; prefers location having good tech- 
nical night school. Box 880, Am. Mach 

ASSISTANT TO MANAGER, young 
man with tact and energy; five years as 
otfice man, bookkeeper and cost account- 
ant, seven years’ machinist and _ tool 
maker; know the everyday problems and 
how to meet them: A-1l references; mod- 
erate salary. Box 882, Am. Machinist 

Missouri 

SUPERINTENDENT or assistant: wids 
shop experience write for particulars 
Box 850, Am. Machinist. 

SALESMAN, machine tool, wishes to 
change, responsible position, such as 
sales manager or buyer; 11 vears’ prac- 
tical experience, five years on road for 
leading manufacturers; good _ corres- 
pondent; references Box 849, Am. Ma 

New Jersey 


DRAFTSMAN, experienced in check- 
ing, machine-shop, tool-room, instrument 
and vacuum-cleaner work also inter- 
changeable tools Box 885, Am. Ma- 
chinist. 

MECHANICAL ENGINEER chief 
draftsman and designer: pumping ma- 
chinery and steam engineering, power 
plants, etc., is open for engagement. Box 
856, Am. Machinist 

WHERE are those concerns that are 
looking for an honest and efficient man” 
Mechanical engineer, technically and 
practically qualified for managing posi- 
tion. Box 887, Am. Machinist 

SUPERINTENDENT or general fore- 
man, 14 years’ experience as assistant 
foreman, foreman, assistant superintend- 
ent and superintendent; thorough me- 


chanic, initiative, determined and a 
hustler, desires change about February 
15. tox 877, Am. Machinist 


New York 

MACHINIST FOREMAN executive 
mechanic: age 35. tox 863, Am. Mach 

MECHANICAL DRAFTSMAN, various 
experience, wishes to change Box 872, 
Am. Machinist. 

SUPERINTENDENT or manager with 
large concern by an uptodate live man. 
Box 837, Am. Machinist 

DESIGNER, experienced in designing 
special and automatic machinery, wants 
position Box 483, Am. Machinist 

SUPERINTENDENT or general fore- 
man by a thorough, uptodate mechanic 
executive and producer, in automobile or 
any kind of machine factory Box 868, 
Am. Machinist 

SUPERINTENDENT—Open for  en- 
gagement at once: well advanced in 
scientific manayement,. time study and 
differential bonus systems: been excep- 
tionally successful in past: salary to 
start, $2400 per vear Rox 8&36 Am 
Machinist. 
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EXPERT in office management, draft- 
ing, shop acounting, costs, buying and 
selling; would prefer a position as a ma- 
chinery salesman, havine natural ability 
in selling and can quickly grasp details 
of mechanical construction; 32 years of 
age. Box 886, Am. Machinist. 


Ohio 


MECHANICAL ENGINEER—Uptodate, 
practical, with 15 years’ broad experi- 
ence in designing and manufacturing, 
desires responsible position with pro- 
gressive concern tox 869, Am. Ma- 
chinist. 


Wisconsin 


GENERAL FOREMAN or factory 
superintendent, experienced on steam 
and gas engines, heavy and medium mill 
machinery and pneumatic tools; open 
for engagement at once; best of seller 
ences. Box 876, Am. Machinist 


DESIGNING ENGINEER, graduate, 15 
years’ practice, age 35; an expert on ex- 
perimental design and development of 
medium weight automatic and fine ma- 
chinery successful now in charge de- 
signing entirely new line automatic ma- 
chines; always produce good results and 
need not make excuses. Address Box 
871, Am. Machinist 








MISCELLANEOUS 


Patents secured Cc. L. Parker, patent 
attorney, 990 G St., Washington, D. C 


Technical Patents G. M. Sacerdote, 
M. E. and FP. A., 1919 Broadway, New 


York 
We buy or pay royalty for good pat- 
ented machine or tool Box 282, Am. 


Machinist 


Work for screw machines and gear 
cutter wanted. Box 775, Am. Machinist. 


Light, fine machinery to order; models 
and electrical work specialty. E. oO. 
Chase, Newark, N. J 


Punches and dies, jigs and fixtures, 
light and medium weight machinery, etc., 
built to order Taylor-Shantz Co., 
Rochester, N. ¥ 


Machine work, machine models, pat- 
terns, forging gears, pumps and engines 
built or repaired. Clark Machine Co., St. 
Johnsville, N. Y. 

Designer ‘and machinist and expert 
in fiber wishes to correspond with par- 
ties who wish to start in that line. “S., 
H. R.,” Am. Machinist 


Advice, estimates and lowest prices on 
dies, tools, light manufacturing: write 
or call Joseph V. Woodworth, Expert, 
165 Broadway, New York 


High-grade machine work in quanti- 
ties for gear cutters, hand turrets, mill- 
ing machines, et« wanted The Seneca 
Falls Mfg. Co., Seneca Falls, N. Y 


Tool tempering chart, 134%xl% inches, 
printed in colors with full description; 
10 cents postpaid Spon & Chamberlain, 
23 Liberty St.. New York, publishers 


Special machinery We have the best 
facilities for building to order medium 
weight, higa-grade machinery Thirty 
minutes from Broadway The Binsse 
Machine Co., Harrison, N. J 


A real live firm of engineering con- 
tractors, doing fine business with con- 
sulting engineers, industrial concerns 
and the building trade throughout Ene- 
land, are prepared to represent an Amer- 
ican house of good financial standing 
teply Box No. 1173, care of C. Mitchell 
& Co., Ltd., 1 and 2 Snow Hill, London, 
EK. C 


Alfred Herbert. Ltd small tool de- 
partment, Coventry, having an extensive 
organization and a large staff of sales- 
men specially engaged on small tools in 
Great Britain, France. Switzerland. Ja- 
pan and Italy are open to handle good 
agencies for small tools of all kinds, 
and invite correspondence with manu- 
facturers 


The annual meeting of the stockhold- 
ers of the Hill Publishing Co., for the 
election of directors for the ensuing vear 
and for the transaction of such other 
business as may properly come before 
the meeting, will Se held at the offices 
of the company, in the Hallenbeck Build- 
ing, 497-505 Pe&rl St torougch of Man- 
hattan,. New York City. N. ¥.. on Tues- 
day, Jan. 30, 1912, at 12 o'clock noon 
Dated, New York City, De 19, 1911 
Robert McKean, secretary 
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AMERICAN MACHINIST: 


Not long ago I was called wpon to assist 
in preparations for abandoning one of 
two plants occupied by a machinery- 
building company and concentrating in 
the other, which was larger and more 
favorably situated. I had been employed 
in both some years before. 


The principal problem involved was to 
so plan the arrangement of the equipment 
that the work common to the several lines 
of production covered by the company’s 
business could be most economically done 
and the operations special to each accom- 
plished without retrograde movement or 
confusion. 


Naturally, the first question that arose 
was what equipment would be removed 
from one plant to the other. 


“Have you a list of the tools that you 
propose to take?” I asked the Superin- 
tendent. 


“Ves,”’ said he, “ hexe it is.” 


I looked the list over. It was composed 
of standard machines, such as will be 
found advertised in every issue of the 
AMERICAN MACHINIST. 


“That’s a good line,’’ I remarked, ‘‘and it 
will fit in well with what we have at the 
other shop. How many are you leaving?” 


considerable size was 
I examined it carefully. 


Another list of 
handed to me. 


“What do you propose to do with these 
tools?” I inquired, 


“Sell them,” said he. 
“For what,” I asked, “scrap?” 


“No,” he answered, “for what they will 
bring as second-hand equipment; they’re 
all in good condition.”’ 


I looked through the list again 


“More than half of them I never heard 
of,” said I, “‘and the rest are back num- 
bers. Where, on earth, did you pick 
them up?” 


“Well,” replied the Superintendent, 
“that’s a funny story. You remember 
old Carberry, our former vice-president, 
who used to be snooping around the shops 
every other day to see if he couldn’t get 
something on somebody ?”’ 


“Ves,” I agreed, “I remember him right 
enough. He had the telephone girl sub- 
sidized to switch in his connection when- 
ever any conversations of interest were 
going on over the wire. You recall the 
steam-hydraulic forcing press that Walsh 
and I nicknamed Josephine after the army 
mare that made life happy for us when 
we were with the light battery in Porto 
Rico. Well, one day, when I heard 
Carberry’s raspy cough at the phone 
after Walsh had notified me that the press 
was sticking again for no apparent reason, 





MACHINIST 


AMERICAN 





Talks With Our Readers 


By The Sales Manager 


I told Ed. to ‘ put fifty more on Josephine.’ 
Carberry thought he had me nailed to the 
cross for betting on the ponies. Every- 
one else knew the joke, but he nearly had 
a fit, all to himself, when I casually 
mentioned it later in the afternoon.”’ 


“You'll find Josie in the boneyard now,” 
said the Superintendent. “I never knew 
where she came from. But I started to 
tell you about this lot. We were figuring, 
after you left, about putting up Shop 3, 
and the old man called me into confer- 
ence. I had a list made out of the tools 
we needed, and I brought along a copy of 
the AMERICAN MACHNIST to show some 
of the latest types that I had picked out. 


“Old Carberry was there and kept his 
lips tight-pressed together while I was 
explaining things to the old man. Then 
he butted in. ‘If we buy those tools,’ 
says ’e, ‘we’ve got to help pay for that 
adveriising. Now, I know concerns 
around the country that are making just 
as good tools or better, and, as they don’t 
pay out a lot of money every year for 
advertising and fancy catalogs, it 
stands to reason that they can sell ‘em 
much cheaper. You let me get bids from 
some of these people and I'll show you 
how much we can save.’ 


“Well, the old man was rather hard 
pressed for funds, just then, to make the 
extensions we needed and he was agree- 
able to saving anything we could; so he 
told Carberry to go ahead. 


“When it came right down to it, Car- 
berry didn’t know so many of these ‘saw 
wood-and-say-nothing’ concerns, after 
all. Some that he had in mind vaguely, 
from seeing their machines in other 
plants, he couldn’t find the addresses of: 
and others he was disgusted to learn 
were actually among the spendthrifts. 
{ took a good deal of delight rubbing it in 
on the latter score. ‘Sure,’ I would say, 
when he mentioned a _ Bilgram gear 
planer, ‘they make that over in Philadel- 
phia. I’ve seen it advertised for some 
time how.’ Or, another time, when he 
was hunting through my file for the 
address of some lathe-maker I asked him 
what kind of lathe he was looking for. 
‘The name of it,’ said he, ‘is Lehmann 
or Lamson or something like that.’ 
‘You mean,’ I said, ‘Jones & Lamson, 
at Springfield, Vt. Here’s a cut of 
their latest machine,’ and I pulled out 
a copy of one of their ads. that I’d just 
clipped. You ought to have seen his 
face! 


“Well, he stuck to that job like a soft corn 
to a swell lady’s toe. He went through 
the shops of the Central, across the valley, 
that hadn’t changed their equipment to 
speak of since I was a ’prentice boy there, 
got out tool lists and industrial directories 
and wrote letters all over the country. 


“Finally he got his list togethe: and 
secured prices from both these parties 
and the ones on my list. Then he came 
in, one day, when the old man and I were 
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going over some construction details, and 
announced that he was going to save at 
least 15% on the tools. When I looked 
through the proposals he had raked 
together, I saw that he wasn’t going to 
get the equivalent of my list, by a long 
shot—let alone the relative merits of the 
tools; but I didn’t want to have a row 
with him then, just when we were paying 
for our home; so I let him have his way 
You can see the result here.”’ 


“Didn’t you get the service out of the 
tools?” I asked. 


“O, yes, so far as they went,’”’ was the 
reply; “but I naturally favored the more 
efficient machines that we had, and, 
as we gradually added to our equip- 
ment, I did less and less with Carberry’s 
pick-ups. Lately, we’ve only used them 
occasionally when we had to rush deliv- 
eries and put on an extra force. They make 
up a good proportion of the discard list 
you have there. The rest are tools which 
have been superseded by later types 
and this is a good time to get rid of them.’ 


“Well,” I said, “you can sell some of 
these standard tools, if you list them by 
their names; but even buyers of second- 
hand equipment fight shy of types that 
are not well known in the trade. It’s 
natural for them to prefer machines of 
the standard patterns, which have en- 
joyed a good reputation for years, have 

en widely advertised and are undoubt- 
edly reliable, than to take chances on 
unknown types. The only way to get 
any appreciable salvage out of Carberry’s 
bargains is to put the tools in the hands 
of some dealer who will rebuild them 
for sale to out-of-the-way repair plants, 
such as mining and logging companies 
maintain, and put his own name plate 
on them. Then the dealer’s reputation 
for fair practice will be the machine’s 
guarantee. 


“TI guess you're right,’’ agreed the Super- 
intendent. ‘Thank God, Carberry isn’t 
around to interfere with our present 
arrangements! That man was the limit. 
It was just such cute little tricks as the 
one I’ve been mentioning that made it 
hard for us to keep down shop costs and 
get the production that we ought to have 
had out of our equipment. Why, for 
every dollar that he ‘saved’ on that lot 
of tools, which was bought only about 
six months before he had the apoplectic 
stroke, I’ll bet we have lost more than a 
thousand in decreased efficiency and 
labor costs, not to mention the rows 
we had with buyers when we were 
crowded on delivery. After that, how- 
ever, I stood up for my rights, and when 
we buy a machine now it’s one of those 
well known to every shop manager in 
the country. 


L. R. STONE. 
Milwaukee, Wis. 


* * * 


Only reliable products can be continuously 
advertised. 








